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Effect of Antifoaming Compounds 
on Mortality and Pulmonary Edema 


C. L. PUNTE and E. J. OWENS 
Aerosol Branch, Directorate of Medical Research 
US Army Chemical Warfare Laboratories 
Army Chemical Center, Maryland 


‘HE INHALATION of pulmonary irritants 

often produces edema and foam in the re- 

spiratory passages. The harmless reduction 
in the foam in such cases would be an important 
factor in clearing respiratory airways. For this 
purpose various “antifoams” have been suggested 
and studied by several investigators. 

Nickerson and Curry! found that the inhala- 
tion of silicone antifoam produced rapid subsi- 
dence of respiratory distress in rabbits injected 
intravenously with 0.25 to 2.0 mg/kg of epine- 
phrine and provided protection against death 
from doses of 1.0 mg/kg or less of epinephrine. 
They also noted that these antifoams reduced 
mortality in rats exposed to chlorine vapor for 15 
minutes. Rosenbluth, Epstein, and Feldman? re- 
ported that silicone DC Antifoam A,* in ether, 
reduced the incidence of adrenaline-induced pul- 
monary edema by 50%:in rabbits. 

Pattle? found that Dow Corning Antifoam A 
had no effect on controlling edema induced by 
intravenous injection of epinephrine or inhala- 
tion of phosgene. Mittler* recently reported that 
alcohol vapor and Dow Corning Antifoam A had 

These data were reported in Chemical Warfare Laboratories 


Report 2037, May 15, 1956. 
*Dow Corning Antifoam A. 
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no influence on mortality of mice exposed to 
ozone. Luisada® studied various antifoams and 
found ethanol vapor to be the most effective in 
reducing foam in the respiratory passages when 
combined with morphine injections. 

The object of the present work was to study 
the effect of antifoams on mortality and pulmo- 
nary edema induced by two lung irritants, phos- 
gene and chloropicrin. 


Methods 
The Effect of DC Antifoam A plus Ethyl 
Alcohol on Mortality Due to Inhalation of 
Lung Irritants by Rats and Mice. 

Pulmonary edema was produced in albino rats 
(175 to 225 g) and mice (17 to 25 g) by exposure 
to phosgene or chloropicrin. Rats (10 per cage) 
were usually exposed in groups of 20 and mice 
(20 per cage) in groups of 40 or 60. The animals 
were placed in a 200-liter chamber and measured 
volumes of the vapor were mixed with the cham- 
ber intake air. After a 10-minute period of ex- 
posure, the animals were removed from the 
chamber and those to be treated were immediate- 
ly placed in a 100-liter chamber. The DC Anti- 
foam A mist was generated into the latter 
chamber from a Devilbiss nebulizer containing a 
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10% emulsion of the antifoam = — 
in ethyl alcohol. This provided a 
visible (100 to 200 mmg/1) mist 
of the antifoam. The size of the 





“TABLE Rs 


EFFECT OF INHALATION OF DC ANTIFOAM A PLUS ETHYL ALCOHOL 
ON PHOSGENE INDUCED MorTALITY IN MICE AND RATS 





Prophylactic Therapeutic 


antifoam particles was in the Conen. Controls — ___ Application ae 
¥ ’ ° can Let. of Let. of 
range of one > , s 
ng ‘ es ne to thi ce microns, mg/| No. of Mort. No. of Treat. Mort. No. of Treat. Mort. 
which is in the size range that Species (10 min.) Animals % Animals (min.) N Animals (min.) % 
would penetrate to the lung. This Mice _ 
es we ; : 0.1 20 5 20 45 0 
el ) as ‘ stere . 
th rap) was administered for as “4 - ‘a aa wn po a ok 
various periods of time from 45 0.35 19 84 20 30 $0 20 120 85 
9 . : Se a Rats 
to 120 minutes. After the medi 0.25 9 44 : 10 75 40 
cation period, the animals were 0.25 10 50 - 10 120 60 


returned to laboratory cages and 

observed for 24 hours. In several groups of mice, 
the effect of 30 minutes of premedication was 
tested against the irritant. 

B. The Effect of DC Antifoam A plus Ethyl 
Alcohol and Ethyl Alcohol in Combination with 
Morphine Sulfate Injections Against Pulmonary 
Edema in Rabbits. 

Rabbits (1.5 to 2.5 kg) were exposed in groups 
of two to various concentrations of chloropicrin 
(1 to 2 mg/1) for 10 minutes in a 200-liter cham- 
ber. Immediately after the exposure, the animal 
to be treated was placed in a holder (in a 100- 
liter chamber) in such a manner that its mouth 
and nose came in contact with the stream of 
aerosol and/or vapor coming into the chamber. 
The DC Antifoam A from a 10% mixture of the 
commerical emulsion was dispersed from a De- 
vilbiss nebulizer. This provided a visible (100 to 
200 ug/l) mist. The size of the antifoam particles 
was in the range of one to three microns. The 
ethyl alcohol vapor (2 mg/l) was generated by 
passing dry air through a bubbler containing the 
liquid. Those animals receiving the morphine- 
sulfate (10 mg/kg) were injected subcutaneously 
just before the inhalation therapy began. After 
a 60-minute exposure to the therapeutic agent, 
the animal was removed from the chamber and 
holder, and placed in a laboratory cage for ob- 
servation. Control animals were placed in cages 
immediately after the exposure to the lung irri- 
tant. Immediately after the death of an animal 
its chest was opened, the trachea clamped, and 
the lungs removed and weighed. Both treated and 
control animals were sacrificed (sodium pento- 
barbital) at various times after the exposure to 
measure the edema formation. 


Results 
A The Effect of DC Antifoam A Plus Ethyl 

* Alcohol on Mortality Due to Inhalation of 
Lung Irritants by Rats and Mice. 

The effects of inhalation of DC Antifoam A 
plus ethyl alcohol upon the mortality from phos- 
gene and chloropicrin induced pulmonary edema 
in mice and rats are summarized in Tables I and 
II, respectively. Exposure for 10 minutes to con- 
centrations of 0.10 to 0.35 mg/l of phosgene pro- 
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duced a mortality response in both mice and rats. 
At these levels of exposure to phosgene, inhala- 
tion of the antifoam (45 to 120 minutes) ap- 
peared to have no effect on the mortality response 
of mice and rats. The antifoams (30 minutes) 
also had little prophylactic value against phos- 
gene in mice and rats at these levels. 

The inhalation of DC Antifoam A (50 min- 
utes) had no effect on toxicity in rats following 
an exposure to chloropicrin (1 to 2 mg/l) for 10 
minutes. However, in mice, at the lower chloro- 
picrin concentrations (1.0 to 1.5 mg/l) the treat- 
ment did reduce the mortality rate from 45% 
to 0 and 15%, respectively. 

B. The Effect of DC Antifoam A Plus Ethyl 
Alcohol and Ethyl Alcohol in Combination with 
Morphine Sulfate Injections Against Pulmonary 
Edema in Rabbits. 

The effects of inhalation of DC Antifoam A 
plus ethyl alcohol and inhalation of ethyl alcohol 
in combination with morphine sulfate injections 
upon mortality and lung/body weight ratios in 
rabbits following 10-minute exposures to chloro- 
picrin are summarized in Table III. Immediately 
after exposure to the lung irritant, a nasal dis- 
charge was observed in most animals. Respira- 
tion appeared somewhat decreased, but increased 
considerably after about an hour. Inhalation of 
the therapeutic agents was begun within five 
minutes after poisoning by the chloropicrin. 
Within a few minutes after the beginning of 
therapy the animals became quiet and appeared 
to rest easy. 

Lung weights of control and treated animals, 
both those dying and sacrificed, were essentially 
the same provided the times of death after ex- 
posures were similar. Lung weights of control 
animals exposed for 10 minutes to chloropicrin 
(1.0 to 2.0 mg/l) averaged 0.96% (0.58 to 
1.39°.) of body weight. Those receiving DC 
Antifoam A plus ethyl alcohol treatment aver- 
aged 1.02% (0.65 to 1.50%) and those receiving 
the ethyl alcohol in combination with morphine 
injections averaged 0.88% (0.44 to 1.32% ).These 
data suggest that these therapeutic measures 
had little effect on the accumulation of edema 
fluid in the respiratory tree. The data in Table 
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III provide little indication of any difference in 
mortality. 


Comment 

HE usefulness of antifoam agents in the treat- 

ment of pulmonary edema has been suggested 
by several authors!:*? on the assumption that 
these agents will reduce the foam which is 
thought to block the greater portions of the res- 
piratory tract. Most studies have dealt with 
adrenaline-induced pulmonary edema in rabbits. 
Nickerson and Curry! have studied the effect of 
antifoam agents on edema induced by inhalation 
of a lung irritant (chlorine). They found that 
antifoam therapy was only effective in the treat- 
ment of lower grades of chlorine poisoning. 

In the present study, the antifoam was found 
to be somewhat effective in the treatment of 
chloropicrin poisoning in mice at the lower ex- 
posure concentrations. However, 
neither DC Antifoam A, nor 
ethanol vapor in combination 
with morphine sulfate injections 
had any therapeutic value in 
mice, rats, or rabbits, poisoned 
by phosgene or chloropicrin at 


higher concentrations. OI cic 
Mice 
Summary 
NHALATION studies have been ie 
s 


made to test the effectiveness 
of (a) DC Antifoam A plus ethyl 
alcohol, and (b) ethyl alcohol in == — 
combination with injected mor- 
phine sulfate in the treatment 
of pulmonary edema induced in 


Chloropicrin 


rabbits by the inhalation of Cone). —_ 
> “ONnieri _— . ‘ mg /1 Weight 
chloropicrin. The effect of D¢ ‘snus a 
Antifoam A on the inhalation ~ are 
toxicity of phosgene and chloro- 1.5 2.5 
Sieh 2 2.5 
picrin in mice and rats was also 2.3 
studied. 2.3 
Inhalation of DC Antifoam A 1.0 2.1 
plus ethyl alcohol had no effect mes ry 
on mortality or lung /body weight 2.0 2.0 
ratios of rabbits following the Pes on 
a , A Lung /body ratio 
inhalation of chloropicrin. s = animals sacrificed 


EFFECT OF INHALATION OF DC ANTIFOAM 
ON CHLOROPICRIN INDUCED MGRTALITY IN MICE AND RATS 


Inhalation of DC Antifoam A plus ethyl] alco- 
hol as a prophylactic or therapeutic agent had 
no effect on mortality in rats and mice following 
the inhalation of phosgene. 

Inhalation of DC Antifoam A plus ethyl] alcohol 
had no effect on the inhalation toxicity of chloro- 
picrin in rats, but did appear to have some effect 
on the toxicity of this agent in mice, at the lower 
concentrations. 
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TABLE II. 
A Pius ETHYL ALCOHOL 


Conen. Controls Therapeutic Application 
Let. of 
mg /] No. of Mortal ‘ty No. of Treat. Mortality 
(10 min.) Animals % Animals (min.) N 
1.0 20 45 20 50 
1.5 20 45 20 50 5 
2.0 20 75 20 50 5 
1.0 8 12.5 8 50 0 
5 8 0 8 50 0 
2.0 s 50 8 50 67.5 


TABLE Ill. 


EFFECT OF ANTIFOAMING AGENTS ON THE DEVELOPMENTS OF 
CHLOROPICRIN INDUCED PULMONARY EDEMA IN RABBITS 


Control Animals Treated Animals 


Survival 


Lung /body Survival Weight Lung/body 
(kg) ratio* time (hrs) 


ratio* time (hrs) 


DC Antifoam A Plus Ethyl Alcohol 


1.03 26s 2.1 0.65 26s 
1.19 25 1.5 1.50 26 

1.26 3 2.0 1.30 4 

1.04 4s 2.2 0.62 4s 
Ethyl Alcohol Vapor Plus Morphine Injection 

0.58 5s 1.6 0.64 5s 
0.61 0.5s 2.3 0.44 0.53 
0.53 Is 2.2 0.55 ls 
1.00 5 2.3 1.32 5s 
1.30 4.5 1.5 1.23 4 


= lung wt. x 100/body wt. 
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FFECTIVE immediately, the headquarters 
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be 400 S.W. 69th Avenue, Miami 44, Florida. All correspondence with respect to 
editorial items, subscriptions and advertising should make use of this new address. 
Likewise, this address applies to the Industrial Medicine Publishing Company. 
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Hiring Limitations on Cardiacs 


in Chicago Area Firms 


WALTER POLNER, Ph.D., Chicago 


LTHOUGH a great deal has been written con- 

cerning the cardiac in industry! very little 

is known of the exact hiring practices industry 

follows concerning the cardiac. The following 

survey was conducted to shed some light on this 
particular area of industrial medicine. 

An atmosphere of widespread apprehensive- 





A QUESTIONNAIRE ON HIRING STANDARDS 
FOR CARDIACS IN THE CHICAGO AREA 


1. In what basic industry is your company? 

2. How many employees does your company have? 
How many are male? 
How many are female? 

3. Does your company give a preplacement examina- 
tion? 

4. Does your company have a system of periodic 
physical examinations? 

What group is covered by this examination? 

5. Does your firm have established medical standards 
regarding the hiring of cardiacs? 

What are these standards for production workers, 
for office staff, and for executive personnel? 

6. If your firm does not hire cardiacs in any of the 
categories listed, what is the main reason for re- 
fusal to hire? — 

Inability to produce? 

Hazards to fellow employees? 
Disability pensions potential? 
Absenteeism? 

Workmen's compensation? 
Other? 

7. How many cardiacs are now employed by the 
company? 

How many were known to have the cardiac con- 
dition when they were hired? 

How many are given selective placement based 
on their cardiac condition? 

How many do you suspect are not given selec- 
tive placement? 

8. In the last five years have any cases been filed by 
your employees with the Industrial Commission 
who claim aggravation of a cardiac condition? 

9. How many claims have been death cases due to 
cardiovascular disease? 

Approximate cost to the company? 

10. How many have been total permanent claims? 
Approximate cost to company? 

11. If the company was granted a 100% reimburse- 
ment for costs under workmen's compensation in 
all death cases due to a cardiovascular disease 
condition, would there be any change in the hiring 
standards of the company? What changes? 
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ness was found to pervade the hiring of cardiac 
employees among a number of Chicago area in- 
dustries which were queried. 

Of 24 questionnaires submitted to a selected 
list of Chicago firms (largely heavy industry — 
packing, aircraft, steel, etc.) 18 were returned 
with replies. At the time of the survey (1956) 
the 18 firms employed a total of 198,928. Al- 
though 70% of these worked for seven firms that 
employed more than 10,000 each, the attitude 
toward cardiacs of the 11 smaller firms was 
similar. 

Principal factors in the rejection of cardiac 
applicants by many of the firms were a fear of 
unpredictable consequences, largely the result of 
insufficient experience with the problem, and a 
desire to avoid future workmen’s compensation 
claims. 

Most of the firms shared a duality of attitude 
toward cardiacs. There is widespread tolerance 
of present employees who develop cardiac condi- 
tions by helping with job adjustment and reha- 
bilitation. At the same time, there is a tendency 
to reject job applicants who are discovered on 
examination to have marked’ cardiac symptoms. 

In addition to questions regarding frequency 
and scope of applicant and employee examina- 
tions, the firms were asked to give their estab- 
lished medical policy regarding hiring of cardi- 
acs and reasons for refusal to hire. They were 
also asked to list the number of cardiac claims 
cases that have been filed by employees with the 
Industrial Commission within the last five years, 
as well as death claims or total-permanent claims 
due to cardiovascular disease. In addition, the 
survey sought the respondents’ attitude on modi- 
fying their hiring standards in the event the 
company was to be granted a 100% reimburse- 
ment for costs under workmen’s compensation in 
all death cases due to a cardiovascular condition. 

With the exception of one firm in the 4,000-to- 
7,000-employee class, which exempted a clerical 
unit of about 1,000 female employees, the policy 
of virtually all of the firms was to route all pro- 
spective employees through a_ preplacement 
examination. 

In regard to periodic physical examination of 
handicapped employees, the respondent com- 
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panies exhibited a variation of 
specific policies (see Table II) 
though most of them do have 


FIRMS ANSWERING QUESTIONNAIRE 
Number of Employees 








some type of medical super- CategoryI CategoryII Category III Category IV 
vision of cardiacs and other 2,000-4,000  4,000-7,000 7,000-10,000 over 10,000 Total 
handicapped employees. It may employees employees employees employees 

— Sa Oe Number of firms 5 4 2 7 18 
be that this problem = limited Male employees 10,151 17,000 13,700 119,923 160,774 
by the initial medical limitations Female employees 5,066 7,194 2,300 23,594 38,154 





that inhibit the hiring of car- 
diacs, as shown in Table III. 

It would seem that the medical limitations im- 
posed by the various firms preclude the hiring 
of new employees who exhibit cardiac conditions. 
The reasons given for such medical limitations 
also are shown in Table III.* 

Although it is recognized that there are many 
reasons for refusal to hire cardiacs, the problem 
of workmen’s compensation was of current in- 
terest in this survey. Therefore, the question- 
naire inquired into the special experience of the 
firms regarding workmen’s compensation claims 
that arose out of alleged cardiac impairment 
(Table IV). 

Since the more widespread employment of 
cardiacs appears to be inhibited by the spectre of 
workmen’s compensation costs, the firms were 
asked the categorical question: “If the company 
should be granted a 100% reimbursement for 
costs under workmen’s compensation in all death 
cases due to a cardiovascular disease condition, 
would there be any change in the hiring standards 
of the company?” Table V shows only two com- 
panies categorically answering “yes” and one re- 
spondent in the smallest group (less than 4,000 
employees) qualifying its provisional flexibility 


with the observation that ‘‘the nature of our bus- 
iness provides very few job opportunities for 
handicapped people, and those which are avail- 
able are given to our employees who develop 
handicaps while in our employ.” 

What can be inferred by the answers to this 
questionnaire? 

1. The firms in this survey practice industrial 
medicine to the extent that they have preplace- 
ment examinations with medical standards con- 
cerning cardiacs. When cardiacs are found in 
the employ of the company selective placement 
is carried on as much as is practical. 

2. The extent of medical supervision of the 
handicapped is an unanswered question. Since 
selective placement is followed under most cir- 
cumstances, better records on the cardiac should 
be had. Since many of the firms answered that 
they really did not know the extent of the em- 
ployment of the cardiac, it may be because the 
Medical Department is under-staffed or the phy- 
sicians were unwilling to make the search neces- 
sary to answer this survey adequately, or that 
practices of selective placement are carried out 
in the more dramatic cases. 

3. The exact medical limitations were not 








TABLE II. 
WHAT IS COMPANY POLICY WITH REGARD TO PERIODICAL 
PHYSICAL EXAMINATIONS OF THE HANDICAPPED 





Category I Category II 
2,000-4,000 4,000-7,000 
employees employees 


1. Not a company policy 1. Not routinely except for 
but all cardiacs are followed those with progressive dis- 
up in conjunction with the eases. 
family physician. 





2. Company policy calls for 2. Yes, all handicapped em- 
periodic examinations for all ployees. 
employees ; therefore all 
handicapped receive examina- 
tions. 
8. All employees receive a 3. Yes, amputees, cardiacs, 


periodic examination. Any dis- diabetics, and epileptics. 
ability seen as frequently as 

deemed necessary for control 

of condition. 


Category III Category IV 


7,000-10,000 over 10,000 
employees employees 
1. Yes, for all persons with 1. Yes. Those employees 


whose disability might change, 
either for better or worse, 
are examined at _ intervals 
related to the period of time 
when a significant change 
might have taken place. 


a physical handicap. 


2. Yes, for any person with 2. Yes, for all of those re- 
a significant handicap doing uiring selective placement 
more than light work. or exposed to occupational 

hazards. 


3. Yearly examinations for 
salary executives and fore- 
men. Yearly safety examina- 
tions for special occupations 
and periodic re-evaluation of 
those on restricted work clas- 
sification. 





4. No. All employees are 4. Certain occupational 4, On request (by employer ?). 
offered chance for examina- groups are examined = an- 
tion. nually. 
5. Limited. 5. Yes, for practically all 
who are handicapped. 
6. Yes. Routine for em- 
ployees over 45 years of age. 
7. On an individual basis 
only. 
July, 1958 817 








TABLE ITI. 
WHAT ARE THE MEDICAL LIMITATIONS ON HIRING 
OF CARDIACS IN RELATION TO NUMBER OF CARDIACS 
IN EMPLOYMENT? 


CATEGORY I — 2,000-4,0000 employees: 


Number of Cardiacs 
Medical Limitations Employed 
limitation for 1. Approximately 100 of 
classified as total 2,000; five were known 
cardiacs are to be cardiacs when hired. 


1. Medical 
production work 
hard work, but 
hired for office and executive 
with approval of 
personnel department. 

2. Medical limitations. Em- 


positions 


2. No data available on car- 


ployee must be compensated diacs. 
in the cardiac sense of the 
term. 
3. No set medical limitations ; 3. No data available on car- 
the man, his heart, and his diacs. 
job; selective placement prac- 
ticed. 
4. Medical limitations for 4. No data available on car- 


production workers. diacs. 

5. Medical limitations, but 5. Only a few hired with 
employee may be hired with knowledge of condition; some 
limited fringe benefits by de- departments have no pre- 
partment head. placement examination, so 

there may be 
known to firm. 


eardiacs un- 


CATEGORY II — 4,000-7,0000 employees: 


Number of Cardiacs 


Medical Limitations Employed 


largest pro- 
now has car- 


1. Yes, will not hire anyone 1. 6.93% of 
for largest single production duction group 
group with any symptomatic diac condition although none 
disability. No limita- had it at time of hire. No 
other car- 


cardiac 
tions on hir.ng of office and data available on 


executive personnel; selective diacs employed. 
placement practiced in better 
group. 

2. Medical 


production workers and office one or two have used 


100 out of 6,000. Only 
selec- 


limitations for z.. # 


personnel ; selective place- tive placement. 
ment. 

3. Medical limitations for 3. 325. 
office and executive person- 


nel; no limitations on pro- 
duction unit the largest 
single group of employees; 
selective placement. 


4. New employees are not 4. 35 known eardiacs out 
hired when there is a history of 6,500 employees, but there 
of coronary thrombosis’ or may be some new employees 


with cardiac conditions un- 
known to company due to a 
mishap in the preplacement 
physical examination. 


heart enlargement due _ to 
cardiac pathology or signs of 
myocardial insufficiency. Se- 
lective placement practiced for 


senior employees. 
CATEGORY III — 7,000-10,000 employees: 


Number of Cardiacs 


Limitations Employed 


Medical 
1. No data available on car- 
diacs. 


l. Limitations are general, 
but the following must be 
satisfactory: (a) the employee 
must be physically competent 
to perform the job in which 
he has been hired, and (b) 
the employee’s physical con- 
dition must be such that no 
absentee problem will develop 
in the foreseeable future. 

2. Stringent medical limita- 2. 
tions for production workers ; 
will lower standards for cler- 


“Rare” to hire a known 
eardiac; no data available on 
eardiacs employed—and, due 
positions, to the nature of the hiring 
procedure, it is suspected that 
those with cardiac conditions 
are employed although not 
selectively placed. 


ical or executive 


but here fringe benefits cut 


down the hiring. 








CATEGORY IV — over 


Medical Limitations 


1. Applicants with a _his- 
tory of coronary occlusion 
within the past six weeks; 
applicants exhibiting signs of 
congestive heart failure; and 
applicants with hypertension 
of 180/100 are not hired at 
time of examination. All other 
cardiacs selectively placed. 

2. No one with a cardiac 
condition is hired for any 
position. 

3. Medical limitations rec- 
ommend that no one be hired 
who shows signs and symp- 
toms of heart disease greater 
than Functional Class I of 
the American Heart Associa- 
tion Table or Therapeutic 
Class B. Management does not 
have to follow these suggest- 
ed limitations. 

4. Medical limitations meas- 
ured by capacity of individual 
to do a specific job. 


TABLE III — Continued 


10,000 employees: 


Number of Cardiacs 
Employed 








1. 14 known cardiacs in 


2. 7-900 employees now have 
cardiac conditions and receive 
selective placement. 

3. ec. 100 employees have a 
eardiac condition with greater 
than AHA classes stated. Se- 
lective placement practiced 
wherever possible, estimated 
that 25% of cardiacs are not 
given the selective placement 
they need. 


4. No data available on car- 
diacs. 


5. Medical limitations left 5. 3-400 cardiacs* 
to the discretion of the ex- 
amining physician. IL.imita- 
tions vary with cardiac status 
and general physical status. 

6. No specific medical lim- 6. Firm believes that 
itations—-only criteria is the 1,000 employees are cardiacs, 
ability to do the job safely, but these are found primarily 

in the older age groups who 


over 


were hired before’ physical 
examinations were given. 
Those with heart conditions 


are given selective placement. 
A few cardiacs do not receive 
selective placement. 

7. Very few are hired except 
under unusual conditions. 


7. The exact medical limita- 

tions are: (a) clinical signs 
of eardiac disease and ac- 
companying decompensation, 
or a history of previous de- 
compensation; (b) any dias- 
tolie murmur or thrill; (c) 
auricular fibrillation; (d) a 
rate, after rest, that is per- 
sistently above 110 or be- 
low 50, or a pulsus alternans ; 
(e) paroxysmal tachycardia; 
(f) a systolic blood pressure 
in adults of persistently 170 
or more or diastolic or more 
than 100 after complete hori- 
zontal rest for 10 minutes; 
(g) history of coronary artery 
disease. 
*NOTE: This plant is the only one in the survey that was 
established after 1945. It is assumed that all the employees 
received a preplacement examination. Such a hypothesis cannot 
be made for any other firm in the survey. 

















given by the physician except for one case. What- 
ever these medical standards are, they are strict 
enough to remove the cardiac from new employ- 
ment with these firms. It is impossible to believe 
that in large firms, in a tight labor market exist- 
ing since 1946, adequately trained individuals 
with cardiac conditions have not presented them- 
selves for production, office, and executive posi- 
tions. It may be surmised that those now em- 
ployed with a cardiac condition were hired (a) 
before efficient preplacement examination, (b) 
before the work became heavy and arduous, or 
(c) because of the outstanding demand by the 
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firm for their particular skill. 
4. The firms do seem to take 
care of the cardiacs already in 


TABLE IV. 


Ir Your FirM Does Not HIRE CARDIACS, WHAT IS THE 


MAIN REASON FOR THIS REFUSAL? 








employment either through selec- 


Category I Category II Category III Category IV Total No. 





tive placement or health, welfare Reason -  2,000-4,000 4,000-7,000 7,000-10,000 over 10,000 Firms Giving 
and pension plans For most of employees employees employees employees These Reasons 
th fi ’ s d this s P Inability to 
e firms surveyed, this senior canine 2 2 
employee with a cardiac condi- ee to fellow ‘ P : P , 
. employees 
tion does not seem to be an over- Health and 
whelming problem. However, un- PPro plans 7 ; 1 2 2 
. . senteeism 
certainty in the answer to the — wWorkmen’s 
question on “those who have Compensation 1 : i 1 : 
cardiac disease but do not have Other a b,c,d ¢,d,e, 7 


selective placement” may actual- 


(a) if work would cause decompensation; (b) company policy; (c) few production 
jobs suitable for cardiacs; (d) hazard to self; (e) seniority rules start all new 


ly foreshadow larger problems employees in common labor pool. 





and programs. 

5. While the reasons offered for not lowering 
standards for employment are varied, the im- 
portance of future costs on health, welfare, and 
pension plans is significant. In the last ten years, 
this country has seen the spectacular rise among 
large firms of extensive fringe benefit items for 
their employees. While the impact on the future 
of the average working man has been extensively 
discussed, the impact of the fringe items on em- 
ployment of the cardiac seems important enough 
for industrial physicians to give this greater 
weight with that of preserving the health of the 
individual. This phase of cost, which cannot be 
sidestepped via a good safety or medical program 
as can be done in regard to workmen’s compensa- 
tion, is an impediment which will loom larger as 
fringe benefits are extended through industry. 

6. Most companies have not had any extensive 
experience with claims under workmen’s compen- 
sation, due to alleged cardiovascular causes. In 
approximately 1,000,000 man-years of exposure 
(or approximately 2.08 billion man-hours of ex- 








TABLE V. 
NUMBER OF CASES UNDER WORKMEN’S COMPENSA- 
TION ALLEGEDLY CAUSED BY CARDIOVASCULAR 
CONDITIONS IN THE LAST FIVE YEARS 





CategoryI CategoryII CategoryIII Category1V 
2,000-4,000 4,000-7,000 7,000-10,000 over16,000 





employees employees employees employees 
Number of 
Cases Filed 1 (70 - 80)* 57 1 
Q+* 
Fatal Cases 1 (50 - 60)* 2 0 
1** 
Cost to Firm (ma) $50,000* $9,000 0 
Less than 
Fatal Cases- 
Temporary 0 12* 1 1 
Partial 
Permanent 19¢ 
Partial 
Cost to 
Firms 0 $4,000; the $6,000 (na) 
other firm 


still paying 
na - not available 
* . one firm only a 10 year period 
** . all other firms in the category 
7 - this firm not covered by workmen’s compensation (under 
FELA) has paid $116,310 in 12 cases. 


posure), less than 100 cases were filed under 
workmen’s compensation. Of these cases, 70 to 
80 arose in one firm under circumstances that 
can be called unusual. This firm had a large num- 
ber of claims filed. However, the cases were set- 
tled for what seems to be trivial sums. In the 10 
years covered, the death claims were potentially 
worth six, seven, eight or nine thousand dollars 
to the petitioner. The company cost was approxi- 
mately $50,000 so that the settlements were less 
than 20 cents on the potential dollar claim. With 
this as a general pattern it might be conjectured 
that the claims were filed for nuisance value. The 
company settled these claims to remove the cases 
or to improve human relations with the employees 
or to provide a burial benefit for their employees. 
The fact that all other firms had less than 10 
cases in over two billion man hours of exposure 
is significant rather than an unusual human 
relations problem in one firm. 

7. Although the firms have not had any con- 
crete experience with cardiovascular claims, they 
fear potential heavy claims. It is significant that 
the one firm that has had experience with a great 
many claims stated that the firm would increase 
the hiring of some cardiacs (i.e., hypertensives, 
coronary insufficiency, etc.) if they were to be 
given 100% reimbursement for all death claims. 








TABLE VI. 
Ir GRANTED A 100% REIMBURSEMENT FOR COSTS 
UNDER WORKMEN’S COMPENSATION IN ALL DEATH 
CASES DUE TO CARDIOVASCULAR DISEASE CONDITIONS, 
WouLD THERE BE ANY CHANGE IN HIRING 
STANDARDS? 





Category I Category II Category III Category IV 
Answer 2,000-4,000 4,000-7,000 7,000-10,000 over 10,000 





employees employees employees employees 
Yes 1° 3 0 1 
No 4 1 2 6 
Possibly 0 2 0 0 


*One firm gave a qualified yes— “I feel sure our company 
would be more favorable to the employment of the physically 
handicapped if they (the company) were not bound by (1) 
liberal interpretation of aggravation in the matter of workmen’s 
compensation, (2) rigid seniority rules, (3) unrealistic pension 
demands and (4) our present system of disability compensation.” 
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They see the value of such a change in the law. 
Firms that have not had workmen’s compensa- 
tion claims can see little actual good coming from 
such a change in the law. They fear the future. 
Fear is one of the most difficult emotions to 
deal with. In a world where bargaining has be- 
come a virtue, the one firm with any direct money 
outlay seems willing to hire more cardiacs in re- 
turn for protection from what they know can be 
actual costs, notwithstanding the future costs of 
health, welfare, and pension plans. The other 
firms, without any real money to be gained by 
obtaining such an amendment, concentrate on 
potential costs and on fear of the future. 


Summary 

HIS IS a report of a mailed questionnaire sent 

to medical departments of large firms in the 
Chicago area regarding their medical standards 
for hiring of cardiacs. 

All of these firms maintain a _ preplacement 
examination prior to employment of most new 
hires regardless of the type of labor. Although 
the exact medical standards of most firms were 
not given, these standards seem rigid enough 
so that most applicants with cardiac conditions 
are rejected. 

The main reasons given for refusal to hire, 
are: (1) hazard to fellow employees; (2) cost 
of health, welfare, and pension plans; and (3) 
workman’s compensation. 


actually in employment were sketchy, it seems 
apparent that for those who develop a cardiac 
condition while in employment of the firm, a 
program of selective placement is carried on. 

Although these firms had practically no claims 
experience in the last five years under the Work- 
men’s Compensation Act arising due to alleged 
cardiovascular conditions, these firms fear po- 
tential claim costs. Even if offered 100% re- 
imbursement for all costs arising from death 
claims allegedly due to cardiovascular condition, 
it is the belief of those who answered the ques- 
tionnaire that their particular company would 
not change its standards for hire for those with 
cardiac conditions. 

Note: This article is a result of work done by 
the author under the auspices of the Industrial 
Medicine Committee of the Chicago Heart Associa- 
tion, ARTHUR K. PETERSON, M.D., Chairman. The 
views in this article, however, are the sole respon- 
sibility of the author, presently Research Associate, 
Bureau of Medical Economic Research, American 
Medical Association. | 
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for the definite medical limitations on the hiring of the cardiac. 
However, only one respondent gave specific limitations. This 
apparent widespread misunderstanding of the question casts 
some doubt on the comparative evaluation of the other answers 


Although statistics on the number of cardiacs 


to the question. 


Forgetfulness 


T’S IMPORTANT to determine if there are any physical causes connected with a poor 
I memory. A mechanical engineer in the employ of a large manufacturing company 
suddenly developed a noticeable loss of memory and found himself unable to remember 
what the head of the concern had told him only the day before. He got all mixed up in 
his work, which resulted in a great deal of worry and unhappiness. At length, he was 
advised to consult the firm’s Medical Director. And indeed it was found that something 
was physically wrong with the man. The doctor discovered a high degree of anemia — 
an obvious deficiency of hemoglobin in the blood of the young engineer, and a deficiency 
of red blood cells. Without the hemoglobin, the brain did not function as it should and 
loss of memory was the result. But what was the cause of the anemia? It was traced 
to a business trip the engineer had made to South America, where he had acquired a 
parasitic intestinal infection. The toxins of this infection had destroyed part of the 
hemoglobin. After proper treatment, the blood became normal again and the engineer’s 
loss of memory was cured. There are many other diseases and physical disorders that 
are associated with decreasing memory. There are adenoids, habitual nose bleeding, 
disorders of the blood vessels, an over-active thyroid (goiter) chronic constipation and 
so on. Fatigue plays an important part in loss of memory, and plenty of sleep and rest 
can go a long way to restore it. Many a youthful employee whose forgetfulness keeps 
both his boss and his coworkers on pins and needles would have a far better memory 
were he to give himself more time to sleep and rest his brain. Scientific tests have 
shown that too little sleep is harmful to the memory. The philosopher Schopenhauer once 
said, “Sleep is for the entire individual what winding up is for the clock.” At night it 
is often difficult to remember a name, a formula or a date. In the morning, however, 
when your mind is rested, things forgotten the night before are easily recalled. 


— From “How to Improve Your Memory” by Dr. WALDEMAR SCHWEISHEIMER, in Partners, and quoted 
in The Foreman’s Digest, May, 1958. 
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The Value of Medium Sized and Small 
Plant Health Programs to Management 


A. D. R. FRASER, President 
Rome Cable Corporation 
Rome, New York 


T IS ONLY in comparatively recent years that 
there has been a recognition of the importance 
of human assets to a business organization, and 
rightfully, this has assumed a greater role in the 
successful operation of a business. The develop- 
ment of workmen’s compensation, group sickness 
and accident insurance, hospitalization and medi- 
cal benefits, improvement of working conditions, 
pensions, and a whole host of other things gen- 
erally classified as “fringe benefits,” are strong 
testimony to management’s efforts to provide for 
depreciation, obsolescence, repairs, and mainten- 
ance on these human assets. Management’s fail- 
ure to recognize this at an earlier date, added to 
the gyrations of our economic cycle, encouraged 
Government and labor to vie in their increasing 
demands for social welfare programs. 

These demands have caused some serious dupli- 
cation and added costs, which, when added to 
spiraling labor and Government costs, have not 
and could not in most industries be compensated 
for by sufficient increased production through 
better equipment, methods, and research. As a 
result, they seriously add to the perils of infla- 
tion. The prominence of the “Something for 
Nothing” philosophy and the placing of ‘“‘Secur- 
ity” above “Opportunity,” which have contrib- 
uted much to the building of our free enterprise 
leadership, is having serious effects in solving 
the present problems of the recession. Courage- 
ous statesmanship on the part of government 
officials, management and labor, and setting aside 
of individual group selfish interests are essential 
unless we are satisfied to adopt the head-in-the- 
sand viewpoint with some new temporary pana- 
cea or miracle economic drug that would lull us 
into a false sense of security and temporary 
boom economy. 

Before describing the operation of Rome 
Cable’s Medical Department and benefits accru- 
ing therefrom, a brief word of background about 
the Company may help set the stage. 

We started in business in 1936 in the midst of 


Presented at the Forty-Third Annual Meeting of the INDUs- 
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the worst depression that ever faced the United 
States. We manufacture a broad line of electrical 
wires and cables at Rome, conduit at Torrance 
and cable troughs and accessories at Collegeville. 
We are a part of the electrical industry and serve 
utility, electrical manufacturers, construction, oil 
and mining, chemical and many other industries, 
besides playing a significant part in meeting the 
demands of the electronics, automation, nuclear, 
and outer space ages. 

We started with one plant in Rome, New York, 
a copper fabricating industry town of about 40,- 
000 population located in central New York State. 
The founder and first President of the Company, 
Herbert T. Dyett, now Chairman of the Board, 
emphasized his viewpoint and philosophy during 
our organizing days when he stated: “Organiza- 
tion is much more important than bricks and 
mortar.’”’ Here was an early recognition of the 
importance of human assets and a philosophy 
which has dominated our thinking. In following 
it we have pioneered a number of important pro- 
grams in the field of human relations. 

One of our earliest steps was the establishment 
of a First Aid Department with a full-time pro- 
fessional nurse. An arrangement was made with 
a local doctor for pre-employment physical exam- 
inations and periodic visits to the plant. Having 
read and observed the excellent work being done 
by the Medical Departments of some of the larger 
companies, Mr. Dyett asked us in 1939, just three 
years after we had started business, to in- 
vestigate the possibility of expanding our Medi- 
cal Department and consider the employment of 
a full-time Medical Director. The impact of 
World War II, which added to the scarcity of 
doctors, made it necessary to postpone our hopes 
until 1947. 

We were motivated by the sincere belief that 
a healthy employee is generally a better employee. 
Our visits to other companies, particularly East- 
man Kodak, further confirmed our desire to set 
up our own Medical Department. We enlisted the 
aid of the Industrial Medical Association, the 
American Medical Association, several medical 
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schools, and other industrial Medical Directors 
to expand our knowledge of requirements, and 
to find what to us is the most important key to 
the success of an industrial Medical Department 
— its Director. 

Our advisers steered us well. We were most 
fortunate in securing the services of James H. 
McDonough, M.D., whose ability and personality 
has contributed most to the success of our pro- 
gram. From the start we have considered him a 
part of our management team. He shares in the 
executive bonus and sits in with us on many 
important management problems, for merely 
having established a Medical Department does 
not absolve management of any further respon- 
sibility. Far from it. It is a “two way street,” 
and the program can fulminate only to its great- 
est results with the right kind of cooperation 
between management and the Medical Depart- 
ment. Mere financial support of an industrial 
Medical Department without some contribution 
of management’s heart and interest will only 
achieve a portion of the wonderful results pos- 
sible. 

We are part of a highly competitive industry 
and just as it took courage to start our business 
in 1936, it took courage and faith to embark on 
this program. We have been told that at the time 
we started ours was the smallest industrial 
plant, in number of employees, to launch such a 
program. We have never regretted it. Located in 
a medium sized community, with its usual pro- 
fessional cliques, we advised various local doctors 
of our program, and were met with the usual 
division of approval, skepticism, tongue in cheek 
comments. We emphasized to our employees and 
the doctors that this was a preventive medicine 
approach, and was in no way to interfere with 
private practice, nor interfere with an employee’s 
relationship with his own doctor. This is not an 
entirely easy row to hoe, but with some minor 
exceptions the local medical profession has high 
praise for our results and cooperation. At a meet- 
ing of the County Medical Society held at our 
plant to view our facilities and program, the 
president of the Society made the interesting 
statement that what they had seen at our plant 
was one of the strongest arguments possible to 
combat socialized medicine. Those of us in man- 
agement who battle for the American free enter- 
prise system against the inroads of creeping so- 
cialism consider that high praise. 

A description of our industrial health program 
was published in the May, 1949 issue of Indus- 
trial Medicine and Surgery. It showed the lay- 
out, equipment, forms and procedure in excellent 
detail. Naturally, we start with pre-employment 
examinations and a complete medical history of 
each employee, followed by periodic examinations 
which presently occur about every 15 months for 
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each employee, but twice a year for supervisory 
employees. Our staff, in addition to Dr. Mc- 
Donough, consists of four nurses, one laboratory 
technician and a secretary-receptionist. Current 
cost runs approximately three cents per employee 
hour. Visits to the Medical Department because 
of industrial injuries and follow-up visits aver- 
age about 11 per day, and nonindustrial injuries 
and illnesses about three times that number. In 
addition, we had some 1500 x-rays for various 
purposes last year. 

We have two other plants, one in Torrance, 
California, employing less than 200 persons, 
which we acquired in 1950, and our most recent 
addition in Collegeville, Pennsylvania, employing 
less than 100 persons. Under Dr. McDonough’s 
guidance, arrangements have been made with a 
clinic in Torrance to provide pre-employment and 
periodic examinations for our employees there. 
This is supplemented by a well-equipped First 
Aid Department in charge of a nurse. This pro- 
gram also costs about three cents per employee 
hour. In Collegeville, in addition to a First Aid 
Department, we have made arrangements with a 
local doctor to provide pre-employment and peri- 
odic examinations. In both instances arrange- 
ments call for them to handle as much of our 
Rome program as is practical. 

The work of our Medical Department is sup- 
plemented by consultants, such as cardiologist, 
eye, bone, x-ray and skin specialists. In recogni- 
tion of the high toll that present day pressures 
are exacting in the executive group, we have in- 
cluded additional examinations for 33 employees. 
After the first examination the findings there- 
from showed that six of the 33 had some ailment 
of which they had no knowledge. These were all 
detected in time and early treatment started, so 
there was no lost time or major inconvenience to 
any one of the employees. 

We were among the early pioneers in offering 
polio shots to all of our workers, not to just those 
under 40. Ninety-one percent took the shots. We 
were also among the earliest to provide Asian 
Flu vaccine shots, and 61% of the employees took 
them. This leadership in the offering of these 
shots influenced other companies in the area to 
do the same, and it influenced many of our em- 
ployees to take their families to local doctors for 
inoculations. During the Asian Flu epidemic, 
despite the fact that schools were closed through- 
out the area for 10 days, we noted no appreciable, 
other than seasonal, increase in absenteeism. 

We were among the first companies in the area 
to provide our own audiometric examinations. 
The increasing importance of such records can 
not be over-emphasized, in the light of labor’s in- 
creasing demand for added compensation for loss 
of hearing. Our Medical Department has been 
instrumental in correcting noisy operations, and 
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has cooperated constructively with association 
work to solve this important industrial problem. 

Starting our program we knew that there 
would be some cost reductions to offset the size- 
able increase in expense, but we had no full reali- 
zation of their extent and that was not the prime 
object of our setting up the Department. 

Absences from work cause one of the greatest 
interferences to production and loss of earning 
power to labor. Several authorities have esti- 
mated that two million workers, or a little more 
than 3% of our working force, are off the job 
every day. If we take this number of workers 
times $16 which is the last reported average daily 
wage of a factory worker in the United States, 
we are talking about 32 million dollars per day 
or about eight billion dollars per year. Today 
some of this loss is offset by sickness and unem- 
ployment plans which, however, also add to the 
cost of products. 

In 1947, the year before our Medical Depart- 
ment was started, our absenteeism record was 
about the same as the present national average. 
In 1947, absenteeism for all hourly workers aver- 
aged 70 hours, or almost nine days per year, or 
3.5% of an employee’s normal work time per 
year. In 1957, our percentage dropped to 32 hours 
or four days, or 1.6% of the year’s total working 
time. Translated into earnings savings between 
the two periods, using, of course, the 1957 aver- 
age, we show improved earnings for the employee 
of 38 hours or almost one week’s pay, and a sav- 
ing of over $800 of production per employee per 
year. Multiply this saving by the number of em- 
ployees and it becomes impressive. A further 
look into the analysis of the 1947 figures showed 
that about three and a half days of the nine days 
lost were due to reported sickness, one and a half 
due to occupational injuries and on the rest, we 
did not have any report, although from later rec- 
ords we would say that at least two and a half 
days were also due to sickness. Results on man 
days lost due to sickness dropped from approxi- 
mately six days in 1947 to less than three days in 
1957. Occupational absenteeism dropped from 
one and a half days to three-tenths of a day per 
employee. “No report” absenteeism dropped from 
about four and a half days to eight-tenths of a 
day. This, of course, directly increased the earn- 
ings of the worker and improved company’s pro- 
duction performance, by having less unplanned 
interruption in the production force. New York 
State has the highest workmen’s compensation 
rate in the nation. Our net average cost per em- 
ployee for the nine years after establishment of 
the Medical Department is approximately the 
same as the average of the five years prior to 
our having a Medical Department, despite in- 
creased maximum benefits, doctors and hospital 
fees. While there has been a reduction in the 
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State rate per $100 of payroll, our net cost has 
been further reduced 24% and a sizeable portion 
of that reduction can be credited to our Medical 
Department. 

Our average number of claims for three of 
the years prior to the start of our Medical De- 
partment averaged 253 per year. For the eight 
years, 1950 to 1957, the average was 67, or a re- 
duction of 73% from the prior period quoted. 
The number of industrial accidents involving 
loss of time for the years 1945 through 1947 was 
71. For the 10 years, 1948 through 1957, the aver- 
age was 32, despite a sizeable increase in new 
female employees during the Korean War. This 
is a reduction of 56% in number of lost time acci- 
dents. Lost time days averaged 1,391 before the 
establishment of the Medical Department while 
the record for 1957 was only 279 days. The num- 
ber of sickness and accident claims shown as a 
percentage of the total number of employees in 
1945 was over 18%. In 1957, it was less than 
5%. Because our doctor is able to treat many 
industrial accidents right at the plant they never 
become compensation claims. Last year in all the 
cases reported to the Medical Department, only 
214°° were treated by an outside physician, and 
most of these cases were recommended by our 
Doctor for specific special treatment. Because 
the Medical Director receives a copy of all stand- 
ard accident reports and works closely with the 
Safety Director in investigating all accidents, it 
is possible to take preventive steps where haz- 
ardous conditions occur. 

The Medical Department plays an extremely 
important part in employee relations. We have 
had many voluntary appreciations from em- 
ployees, their supervisors and their families and 
we have had great satisfaction in the early dis- 
covery of certain cancer, diabetic, tubercular, 
and other ailments that generally have been 
rectified in time. The Medical Department has 
been responsible for the improvement of work- 
ing conditions — better lighting, better exhaust- 
ing of dangerous fumes, draft elimination, noise 
reduction, and responsibility for job changes 
where physical or mental attitudes made former 
job dangerous to the employee or to others. 

Many workers have expressed the opinion that 
the services offered by the Medical Department 
prove that management is interested in their well 
being and that their job is important. In many 
cases it has eliminated fear in the minds of an 
employee regarding imaginary diseases with con- 
sequent improvement in mental attitude. This is 
important not only at work but at the home. 

All this does not just happen. Getting the right 
man as Medical Director and the staff to carry 
out his views, and the philosophy of the Com- 
pany is most important. In winning the confi- 
dence of employees many complaints that could 
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become major problems can be discretely and con- 
structively corrected without violation of that 
confidence. All contacts between employees and 
the Medical Department are confidential, except 
where an employee may willfully disregard rec- 
ommendations and as a result endangers him- 
self, other employees, or company property. 

The work and results of our Medical Depart- 
ment have had an important influence in the area 
in the promotion and understanding of industrial 
medicine and its aim of preventive medicine. 
The business agents of the Union with which 
our Rome workers are affiliated have publicly 
acknowledged the leadership which our Company 
has given in the promotion of better health 
programs among other companies. 

Many industrialists hesitate to inaugurate a 


are too small, or they feel the cost is too high, or 
they have not investigated requirements of or 
results achieved from this type of program. 

We have had a number of people visit our plant 
and review our program and as a result several 
fine programs have been started. A plaque on the 
wall of the Industrial Medical Center in one of 
our great chemical industries bears quoting be- 
cause we so heartily subscribe to its excellent 
phrasing: “The professional staff and facilities 
of this Medica! Center are pledged to the task of 
achieving a healthier and happier life span for 
our workers through sound medical practices in 
order that by useful and gainful activity in their 
work, homes and communities they may become 
even better examples and stronger defenders of 
the principles and way of life which makes us a 


medical program because they feel their plants nation of free people.” 


Coffee Versus Eggs 


"THERE is something employees like, employers feel they have to grant, and account- 

ants worry about. It is the coffee break, in mid-morning. The accountant, who has 
to charge so many man-hours, or women-hours, has to worry about which of the firm’s 
clients must bear the brunt. It is an expense that has to be charged somewhere. Down 
in Brazil they probably say the coffee break is a mucho bueno American custom. Food 
purveyors in the United States might be expected to say the same thing, except... 
The “except” is that a coffee break in the offing has tended to deter hard-working boys 
and girls from eating a nutritious breakfast. In place of a hearty morning meal there 
may be a tendency to sleep another 10 or 15 minutes and then show up in the office, 
groggy, to watch the clock until the time arrives. SIDNEY MADUFF, an official of the 
National Egg Foundation, Chicago, tells us that studies have established the fact that 
the man or woman who eats a hearty breakfast is much more efficient than his co- 
worker, who skips it. He adds that nutrition experts agree that the amount a man 
can accomplish during a day depends pretty much on what he eats the first thing in 
the morning. He assures us he is not opposed to the coffee break as such, but he thinks 
a good base of bacon and eggs (the latter should be printed in bold face type), cultivates 
a habit among employees that will make them healthier and of more value to their 
employers. “How much a workman can produce each day is determined by the type of 
breakfast he eats,’”’ MR. MADUFF says. “To skip breakfast and grab coffee in the middle 
of the morning does not begin to replenish the blood sugar which determines how much 
energy the body can produce.” The coffee brak has mushroomed in recent years. Now 
more than 70% of the nation’s factory, office and store workers are permitted a coffee 
break, compared with only 49% in 1950, the Pan American Coffee Bureau estimates. 
The Bureau says about 27 million workers take advantage of the coffee break, consum- 
ing almost 50 million cups a day. Many firms also make pastry available at the morning 
break. MR. MADUFF says this is all well and good for employee morale and relaxation, 
providing it is not used as a substitute for breakfast. “Studies by nutrition experts at 
several universities and the Department of Agriculture show that coffee time cannot 
be a substitute for breakfast. The Agriculture Department tested 200 volunteers who 
ate various types of breakfast to see how much energy and efficiency they derived 
from each. The worst showing was observed in the typical ‘quick-coffee-swallowed-on- 
the-run’ group,” Mr. Maduff adds. He notes that production men seeking to increase 
productivity would do well to observe the eating habits of employees before they arrive 


on the job. —From Medical Times, April, 1958. 
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Diseases of the Nails: 792 Cases 


Clinical and Microscopical Findings 
with Resume of Newer Therapeutic Methods 


CLEVELAND J. WHITE, M.D., Department of Dermatology 


Stritch School of Medicine 
Loyola University, Chicago 


THOMAS C. LAIPPLY, M.D., Department of Pathology 


Northwestern University School of Medicine, Chicago 


AILS can be involved by local and constitu- 
tional factors as well as congenital mal- 
formations. The effects of general disease and the 
trophoneuroses come under the domain of general 
medicine. Congenital malformations are mani- 
fested in different ways, as by complete absence 
of nails, or by replacement of nails by horny 
masses, as in the atopic, hypertrophic and claw- 
like deformities. These are easily clinically rec- 
ognized. Dermatologic aspects of nail diseases 
come largely under the heading of local causes, 
as infectious diseases, localizations of various 
dermatoses and traumatisms. 


Infections 

Ringworm (onychomycosis) — Superficial fun- 
gous infections: Ringworm, or infectious vege- 
table parasitic diseases of nails, usually termed 
onychomycosis, has become quite prevalent — 
about 20° of all cases — and, of course, the 
most common infection. There is local destruction 
of the nail which becomes a focus for fungi which 
reinfect the glabrous skin, thus, causing an ever- 
increasing number of ringworm or _ so-called 
“athlete’s foot” infections. 

Ringworm of the nails is ordinarily caused by 
three types of organisms: (1) the hypomycetic 
group, as the Trichophytons; (2) the yeast-like 
group, as the Monilia organisms; and, in rare 
instances, (3) the Favus organism. Clinical char- 
acteristics of ringworm of the nails vary from 
moderate scaling in the lateral folds of the nail 
to complete nail destruction. Usually it begins as 
a scaling of the free extremity of the nail plate, 
or one of the folds. 

The infection may start either with or without 
any cutaneous manifestations. One nail is usually 
involved first; then there is symmetrical progres- 
sion until any number may be involved. The in- 
fected areas become heaped up and assume an 
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opaque appearance. The distal portions become 
powdery and fungi can be found early in the 
disease. Severe cases show almost complete des- 
truction of the nail. An occasional case will not 
show any gross nail-plate disintegration, but will 
become separated from the nail bed. With the ex- 
ception of the monilial type of infection, there is 
practically no pain involved in fungous infections 
of the nails. The distinguishing clinical findings 
between the monilial and the ordinary fungous 
infection is that the former is usually complicated 
by a nonsuppurative paronychia. This latter 
type is typical of the infected fingers in fruit 
and vegetable packers and handlers. 

Because of the occasional close resemblance of 
other nail syndromes, it is well to confirm every 
suspected case of ringworm by microscopic exam- 
ination. As the cultural findings are positive in 
about 33% of the cases, it easily can be seen that 
the diagnosis will have to be supported by micro- 
scopic studies. Positive laboratory confirmation 
consists of demonstrating organisms by the per- 
iodic acid, leukofuchsin technique (Schiff’s re- 
action) in either the nail-plate or subungual 
keratin, as the identification of fungi by extem- 
poraneous preparations is only suggestive. The 
biologic tests are of no value in making the 
diagnosis of fungous diseases of the nails. 

Concerning treatment, a new penetrating base 
has been instituted by C. J. White. The roentgen 
ray in fractional doses is helpful in superficial, 
invasive type. The Grenz ray is of value in the 
monilial and yeast-like types, and liquid anti- 
fungicidal preparations are almost specific. Surg- 
ical removal of the nails, theoretically, is indi- 
cated in the deep, invasive type of fungous in- 
fections because local preparations are of little 
help, especially when due to T. purpureum. Liv- 
ingood’s green anti-fungal agent is deemed of 
value in some cases. In our cases, where the 
fungi were deep in the nail plate, surgical avul- 
sion has not been very successful; however, 
Kligman has recently devised an ingenious surg- 
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ical technique which seems very promising. 
Deep Fungous Infections: These are extremely 
rare, but can naturally infect the areas around 
the nail, especially blastomycosis and actinomy- 
cosis. Sporotrichosis and coccidioidal infections 
are more likely to begin in the periungual areas. 
Infections - Bacteria: Bacterial infections of 
the nails occur as shown by the presence of gram- 
positive cocci in the histologic sections. These 
were staphylococci; the cases were primary — 
staphylococcus onychitis. Leprae bacilli have been 
found in two cases recently studied. These speci- 
mens were forwarded from the U. S. Public 
Health Service Hospital at Carville, Louisiana. 


Psoriasis 

SORIASIS of the nails can occur independently of 

involvement of the glabrous skin. Several dif- 
ferent types of changes are observed. The most 
common form is loss of natural hue at the margin 
of one or more nails near the free border. This 
might progress to where the nails may have 
marked subungual deposits of chalky-white ma- 
terial. Nail changes are usually associated with 
psoriasis of the glabrous skin; in rare instances 
only the nails are involved. 

The punctate lesions, which are not so common 
as the conditions just described, consist of small, 
thimble-like depressions. This type is thought 
to be quite diagnostic of psoriasis. The existence 
of these psoriatic erosions implies the psoriasis 
is a disease of internal origin and that the causal 
agent begins to multiply at the nail matrix, led 
there when the psoriasis passes into the erythro- 
dermic phase and attacks the fingers. 

Partial destruction may occur in a crescent 
along the lateral nail parts and superficial des- 
truction may occur on the undersurface along the 
sides as well as the back of the nail. It may pro- 
gress to where the changes become so well ad- 
vanced that it is difficult to classify. The micro- 
scopic picture of the psoriatic nail is usually 
quite characteristic. Sometimes it even resembles 
ringworm, but, of course, there are no fungi in 
the nail plate or in the keratin. Treatment of 
psoriasis of the nails is quite unsatisfactory, 
like psoriasis of the glabrous skin. Diagnosis 
must be correct to avoid useless surgical avulsion. 


Contacts 

NDER this heading may be put changes due to 

becoming sensitive to various irritants, such 
as chemicals of all types, including detergents. 
In occupational disturbances, there are found 
variations from simple stains to destruction of 
the nail. The problem of cosmetics is far from 
being settled, especially in regard to nail changes. 
Several cases have been observed where there is 
no question about the irritation of the nails being 
due to nail polish, polish removers and nail base 
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preparations. However, the number of cases is 
small compared to the large number of people 
who use these substances. But the number of 
such cases has increased tremendously in the past 
decade. The great increase in the use of deter- 
gents has produced a large number of such cases 
also. Nail changes are usually secondary to in- 
volvement of the nail fold and matrix. The pat- 
tern is that of brittleness, fissures and hyper- 
keratotic changes. In instances of changes due 
to oil, tar and grease, there is brownish and 
blackish discoloration which is quite characteris- 
tic. Secondary bacterial infection, especially by 
the staphylococcus, occurs in some cases. The 
histologic picture is not specific, but, occasionally, 
does show the bacteria. Treatment of the latter 
is necessary to cure this infectious element. 


Eczema (Atopic Dermatitis) 

AIL deformities due to underlying allergic 

eczema seem to comprise a well-recognized 
clinical finding. Usually, there are the corruga- 
tions of the nails which tend to disappear as the 
new nails grow distally when the dermatosis is 
cured. This type of nail dyscrasia starts as a 
slight, depressed area near the root of the nail 
plate. Further involvement produces yellowish- 
black discoloration, furrowing, brittleness and 
splitting in various directions. The histologic 
picture is nonspecific. Successful therapy con- 
sists of finding the allergic agents which at times 
is difficult. 


Hypovitaminosis 

AIL disturbances either owing to lack of vita- 

mins, or improper utilization of the vitamins, 
are now a well-recognized clinical entity. Mild 
vitamin deficiency can occur in some persons 
without causing any really marked symptoms, 
as shown by McLester. The nail cases which show 
a lack of vitamins are characterized by trans- 
verse depressions with longitudinal striations 
which, in severe instances, advance to destruc- 
tion of the nail. Usually vitamins A and D are 
incriminated, and ingestion of foods and medica- 
ments containing these vitamins produces a 
clinical cure. 


Tumors and Syndromes of Surgical Significance 
ARIOUS growths can occur around the nails, as 
elsewhere on the body. For warts, it is well 

to use conservative treatment because of the 

possibility of permanent nail deformity when 
removed by electrothermic methods. Warts 
around the nails usually respond to a preparation 
containing powdered euphorium. In some cases, 
oral administration of bismuth also helps. Occa- 
sionally, surgical removal is necessary. 
Angioma, melanoma, keratoses, malignancies 
of various types are among those which are fre- 
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quently seen. The treatment of these various 
tumors is the same as the treatment of tumors 
elsewhere on the body, and the diagnosis is made 
by histologic study. 


Trauma 
AIL deformities due to direct injury are well 
known. The picture varies as to whether pro- 
duced by injuries to nerves or blood vessels sup- 
plying the particular area. 


General Diseases 

FEW cases of constitutional diseases, such as 

changes in arthritis and peripheral vascular 
diseases, have been studied, but so far have not 
shown any conclusive clinical or histologic pic- 
tures. Bean has recently observed a case of telan- 
giectasia of the nail bed in Osler’s syndrome. 
Secondary anemia can produce laminations of the 
distal portions of the nails. 


Histopathology 

N 792 cases, sufficient material was secured for 

microscopic study. In psoriasis and superficial 
fungous infections, the picture was roughly the 
same except the actual finding of the hyphae or 
spores of the fungi either in the nail plate or in 
the subungual keratin. The findings in cases of 
contact onychitis were quite meager, even when 
the clinical findings of considerable thickness and 
marked deformities were present. In some cases, 


the presence of bacteria (staphylococcus) was 
noted, being secondarily invaders. In three cases, 
primary staphylococcus onychitis was believed 
to be a definite entity. 

In the cases of “ringworm,” demonstration of 
fungi by the use of the periodic acid leukofuchsin 
technique is felt necessary to make an absolutely 
sound diagnosis. This stain will reveal about 
three times the number that the extemporaneous 
potassium hydrate method will reveal. Further- 
more, examination by scrapings will only reveal 
about 50% of positive cases found to be ring- 
worm. 


Newer Methods of Treatment 
IAGNOSIS of nail syndrome is made accurately 
only by histological study. Some are bac- 
terial — specific internal therapy. Contact etiol- 
ogy is important to evaluate. Occasional case is 
superimposed upon an internal allergy. 
SPECIFIC THERAPY — A New Method of Ap- 
proach: A penetrating base consisting of glycols 
amino-acids, and fatty acids. 


Summary 
HE clinical and histological findings in 792 
cases studied have been reported. The neces- 
sity of tissue examination is emphasized in con- 
firming the diagnosis, especially in the superficial 
fungous infections and psoriasis. Newer methods 
of therapy are reviewed. 








A Study of the Nation’s Aged 


~~ AGE factor may soon be abandoned as a retirement-determinant. The emphasis 
may swing to individual usefulness. If this switch occurs, the medical profession 
will be called upon to play an important role in determining which individuals are 
mentally and physically capable of continuing work as they grow older. Some new fac- 
tors in the process of aging have evolved in recent years. One of them is the fact that 
industrialization, urbanization and interdependent living have changed the pattern of 
life within a few years. Advances in medicine and allied fields during the same period 
have eliminated or controlled many of the old causes of death in infancy, childhood and 
early adult life. Therefore, more people are living into middle age. One of the problems 
introduced by increased industrialization and urbanization is the lack of employment 
opportunities for older people. Elderly people tend to be squeezed out of production 
work, with serious economic and psychological consequences. In addition, many organi- 
zations have initiated retirement plans which encourage and sometimes force people 
to retire from work at specific ages. As a result, three-generation living is more difficult 
economically and less acceptable socially. We now have to pay increasing attention to 
the problems of caring for older people who cannot live by themselves even if they have 
sufficient money to pay the rent and grocery bills. There were 14,700,000 persons over 65 
years of age in July, 1957, compared with 12,200,000 in 1950. During the 1950’s, the 
group has been increasing by about 350,000 yearly. While it is important to realize that 
we run no risk of suddenly becoming a nation made up entirely of old people, we cannot 
dismiss the problem lightly. Since older people require medical and institutional care 
out of proportion to their numbers, there will be increasing strain upon the traditional 
methods of providing medical and hospital care for old people. 


—From an address by G. HALSEY HuNT, M.D., Director of the Center for Aging Research at National 
Institutes of Health, Bethesda, Maryland, at a meeting in Chicago of the Merrell Symposium on Aging. 
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Faculty Health Appraisal 
University of Michigan 


C. J. TUPPER, M.D., and M. B. BECKETT, M.D. 


Department of Internal Medicine and the University Health Service 


University of Michigan, Ann Arbor 


URING the last few decades, gradual changes 

in medical emphasis have occurred as a re- 
sult of the rapid advances in the control of con- 
tagious and infectious disease. The increasingly 
successful attacks on infectious agents have 
served to point up our relative helplessness in 
combating degenerative and neoplastic diseases 
once these have become well established. With 
the focusing of attention on these conditions, it 
has become apparent that the most effective at- 
tack is the prevention, or at least the early diag- 
nosis, of degenerative or neoplastic disease. 

This shift in emphasis has provided the im- 
petus for the “periodic health appraisal” type of 
medical examination. Industry was an early lead- 
er in such activity, and the most complete exam- 
inations now are those frequently referred to as 
the “executive type.” In Ann Arbor, such exam- 
inations have regularly been carried out for 
various industrial groups during the past ten 
years.!? In 1955, the Board of Regents of the 
University of Michigan, at the instigation of the 
University Senate, authorized the establishment 
of a similar program for the University, to be 
implemented by special facilities in the Univer- 
sity Health Service. The program began on July 
1, 1956, and the results during its first year of 
operation appear to justify the cost in time and 
money, and to promise for the future an effective 
and continuous means for safeguarding the 
health of staff members. The individual health 
appraisals disclosed a high percentage of pre- 
viously unsuspected cases of disease; presum- 
ably the early diagnosis and treatment thus made 
possible in many more cases over the years will 
result in real savings to the University in terms 
of teaching, research, and supervisory personnel. 


General Considerations 
T THE beginning of this study, 1,361 staff 
members were listed as eligible for the exam- 
ination either on the basis of academic rank or 
equivalent administrative or supervisory capa- 
city. During the following year letters of invita- 
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tion were sent to 705 of these people. The number 
responding by July 1, 1957, was 368, or 51.7%. 
Of these, 294 examinations had been completed 
by that date and 74 were in process. The list of 
those who had completed the examination in- 
cluded 263 men and 31 women; the age range 
was from 43 to 87 years, the upper limits repre- 
senting Emeritus professors. 

A breakdown of the over-all percentage shows 
that the response of active faculty members was 
considerably greater than that of the Emeritus 
group. Only 41, or 36%, of the retired individuals 
who were invited have appeared for evaluation. 
Among the active faculty members in the 60-70 
age groups, 111, or 60%, have been examined; of 
the 50-59 group, 140 or 61%. Two people under 
50 have been examined. Requests still are being 
received for appointments from people who were 
originally invited a year ago; therefore the per- 
centage of response continues to increase. It ap- 
pears that word-of-mouth dissemination of in- 
formation has been effective in stimulating 
further response. ; 

An interesting sidelight in this study was the 
information elicited with regard to sources of 
medical care in this community. Of the 294 people 
examined, 215 listed 50 different physicians as 
their family doctors, and 29 reported that they 
had no personal or family physician and that they 
would be unable to name one whom they might 
call in an emergency. Twenty-four people listed 
24 doctors who are not in private practice, and 
15 others listed pediatricians as their only physi- 
cians. Five listed physicians in highly specialized 
fields such as neurosurgery, psychiatry, or otor- 
hinolaryngology, as their only family doctor, and 
six listed physicians or osteopaths in practice in 
other communities. Thus 79, or roughly 27%, of 
the people examined appeared not to have effec- 
tive liaison with a family doctor. Of those who 
did have family physicians, the majority listed 
specialists in internal medicine in this capacity, 
with general practitioners in the minority. 
While this is unusual, it possibly reflects the fact 
that there are more internists than general prac- 
titioners in private practice in this community. 


Industrial Medicine and Surgery 








) 











TABLE I. 
LABORATORY STUDIES CARRIED OUT IN HEALTH 
APPRAISAL EXAMINATION 














Type of Study No. Type of Study No. 
ROUTINE TESTS (total 2,142) : 
Complete Urinalysis 283 Repeat Urinalysis 18 
Complete Blood Count 283 Repeat Blood Count 3 
C-Reactive Protein 282 
Blood Sugar, Fasting 279 Repeat Blood Sugar, Fasting 1 
2-Hour Postprandial 279 2-Hour Postprandial 1 
Blood Urea Nitrogen 280 Repeat Blood Urea Nitrogen 2 
Cholesterol 144 Repeat Cholesterol 1 
Electrocardiogram 283 Repeat Electrocardiogram g 
SPECIAL TESTS (total 259) : 
Basal] Metabolic Rate 40 Complete Stool 13 
Glucose Tolerance Test 61 Stool Guaiac 6 
Kahn Serologic Test 3 Repeat Guaiac 6 
Serum Creatinine 5 Stool Micro 3 
Serum Bilirubin 6 Stool Ova and Parasite 3 
Acid Phosphates 11 Papanicolaou Smear 24 
Alkaline Phosphatase 14 Nasal Smear 4 
Bromsulfalein 10 Thymo!l Turbidity 1 
Cephalin Flocculation 11 Jrine Creatinine 1 
Uric Acid 8 Urine Volume 1 
Caleium 6 Urine Stained Sediment 4 
Phosphorus 3 Gastric Acidity 1 
Nonprotein Nitrogen 1 Thyroid Stimulating 
Hormone 
Protein-Bound Iodine 8 Radioactive lodine 1 
Platelet Count 1 


Total Serum Protein 2 








Method of Examination 

N THE University of Michigan procedure, the 

examination begins with a complete history 
and physical examination by an internist. Rou- 
tine laboratory and radiologic studies are then 
carried out, and are supplemented by other 
studies as requested by the examiner. The work 
load involved in examining these people in the 
detailed manner prescribed by this program is 
shown in Tables I and I. It will be noted that the 
routine chest x-ray includes a left lateral view; 
we feel, as do Morhous et al,* that this study is 
logical and valuable. 

The need for consultation with various spe- 
cialists is in part decided by the original exami- 
ner, but certain referrals are regularly included 
in the examination. Referral to ophthalmologists 
became routine several months after the series 
began; 178 people were examined thereafter. 
Sigmoidoscopic examinations by gastrointestinal 
specialists were carried out in 243 cases and re- 
peated in five. Gynecologists saw 28 of the women 
in the group; the other three had seen their gyne- 
cologist recently or had appointments for the 
near future. Dental examinations, including full- 
mouth x-rays, were carried out in 285 cases. In 
addition to these routine studies by various spe- 
cialists, the following consultations were re- 
corded: 

Otology, 82 

Orthopedics, 37 

Dermatology, 34 

Allergy, 24 

Audiography, 15 

Neurology, 9 


General Surgery, 9 
Medicine (thoracic), 4 
Oral Surgery, 2 
Arthritis, 2 
Cardiology, 1 


There were 13 referrals to the University Hos- 


pital for special consultation not available 
through the Health Service. In addition, pathol- 
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ogists examined biopsy specimens of polyps of 
the colon in 25 instances and oral lesions in two. 


Results of the Study 

HE MOST significant result of an examination 

of this type is the finding of previously un- 
recognized disease. In our series of 294 subjects, 
239, or 81.3%, were found to have a total of 465 
significant defects that they had not known 
about. This is especially interesting in view of 
the fact that known defects in the whole series 
totalled only 387. Furthermore, of the 465 pre- 
viously unknown defects, 245 were serious 
enough to require immediate attention. 

Tables 01 and IV give detailed information 
about the defects found. It is apparent that the 
largest number occurred in the gastrointestinal 
system, which may reflect the more thorough 
evaluation that has been made possible by im- 
proved x-ray techniques and by sigmoidoscopic 
studies, as well as the physical examination and 
history. Our results, like those of Crumpacker 
and his associates, show convincing evidence of 
the value of sigmoidoscopy in a periodic exam- 
ination. The high incidence of endocrine and 
metabolic disorders undoubtedly reflects our pro- 
cedure’s routine determination of the two-hour 
postprandial blood sugar levels. The incidence 
of cardiovascular disease at first seems surpris- 
ingly low; it should be noted, however, that in 
our series most of the cardiovascular defects ob- 


TABLE II. 
ROENTGEN STUDIES CARRIED OUT IN HEALTH 
APPRAISAL EXAMINATION 














X-Ray Studies No. X-Ray Studies No. 
ROUTINE FILMS (total 1,179) : 
Chest, PA Stereo and Repeat Chest 15 
Left Lateral 283 Repeat Upper 
Upper Gastrointestinal 278 Gastrointestinal 15 
sarium Enema 274 Repeat Barium Enema 16 
Gall Bladder 266 Repeat Gall Bladder 32 
SPECIAL FILMS (total 167) : 
Spine 51 Elbows 3 
Intravenous Pyelogram 22 Hands 3 
Sinus 19 Kidney-Ureters-Bladder 3 
Shoulder 16 Wrist 2 
Knees 12 Temporomandibular Joint 2 
Hips 11 Mandible 2 
Pelvis 7 Long Bone 1 
Skull 6 Ankle 1 
Feet 5 Chest Fluoroscopy 1 
TABLE III. 


PREVIOUSLY UNKNOWN DEFECTS DISCLOSED BY 
HEALTH APPRAISAL EXAMINATION 


No. Requiring 
Total No. Immediate Attention 





Type of Defect 





Gastrointestinal 201 111 
Endocrine and Metabolic 87 54 
Genitourinary 56 35 
Orthopedic 39 4 
Cardiovascular 38 29 
Respiratory 17 5 
Ophthalmic and Otolaryngologie 9 1 
Allergic 7 0 
Hematologic 4 1 
Neurologic 6 4 
Dermatologic 1 1 

Total 465 245 
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served had previously been known to the patients, 
and thus are not listed. 

The previously unknown defects that were 
found in this study included certain highly signi- 
ficant conditions that might well affect a person’s 
ability to work as well as his life expectancy. In 
this first year of the group health appraisal, nine 
neoplasms were discovered in eight individuals. 
Five of these neoplasms apparently have been 
successfully treated. In two individuals there 
was evidence of unrecognized coronary occlusion; 
in three others, electrocardiographic evidence 
of left bundle-branch block makes it very likely 
that they had unknowingly suffered myocardial 
infarctions. Angina pectoris existed without 
recognition in two people, and intermittent claud- 
ication in one. Twenty-one people were found to 
have hypertension, two had multiple sclerosis, 
and one had early simple glaucoma. The finding 
of one case of active tuberculosis was significant, 
as was the discovery of gallstones in 23 indi- 
viduals. The most striking finding, however, was 


TABLE IV. 
DIAGNOSES ESTABLISHED BY NEW FINDINGS IN 
HEALTH APPRAISAL EXAMINATION 


Diagnosis No. Diagnosis No. 


GASTROINTESTINAL SYSTEM : 





ENDOCRINE SYSTEM: 


Esophageal Diverticulum 4 Hyperthyroidism 2 
Schatzki’s Ring of Hypothyroidism 9 
Esophagus 4 Colloid Goiter 1 
Hiatus Hernia 50 Thyroid Adenoma 6 
Gastric Polyp 1 Diabetes Mellitus 37 
Gastritis 1 Diabetes Mellitus, 
Antral Prolapse 3 suspect 31 
Duodenal Polyp 1 Renal Glycosuria 1 
Duodenal Diverticulae 4 GENITOURINARY SYSTEM: 
Duodenal Deformity 4 Prostatic Carcinoma 1 
Duodenal Spasm 3 Prostatic Hypertrophy 29 
Colon Polyps 19 Genitourinary Infection 18 
Colon Neoplasms 2 Hydrocele 1 
Colon Diverticulae 56 Varicocele 1 
Ulcerative Colitis 1 Uterine Fibroid 1 
Nonvisualization of Gall Abnormal Intravenous 
Bladder 10 Pyelograms 5 
Gall Baldder Stones 23 ORTHOPEDICS: 
Inguinal Hernia 5 Osteoarthritis 19 
Hemorrhoids 4 Collapse of Vertebral 
Anal Fissure 2 Bodies 9 
Cryptitis 1 Temporomandibular Joint 
Hepatic Insufficiency 1 Arthritis 2 
Hepatomegaly 1 Herniated Lumbar Disc 2 
Giardiasis 1 Paget’s Disease 2 
CARDIOVASCULAR SYSTEM: Gout 1 
Hypertension 21 Sealenus Anticus 
Left Bundle Branch Block 3 Syndrome 1 
Myocardial Infarct 2 Calcifiec Tendonitis 2 
Angina Pectoris 2 Carcinoma, metastatic to 
Intermittent Claudication 1 bone, primary unknown 1 
Generalized Arterio- NEUROLOGY : 
sclerosis 2 Previous Cardiovascular 
Arteriosclerotic Heart Accident 1 
Disease 1 Parkinsonism 1 
Paroxysmal Auricular Peripheral Neuropathy 2 
Tachycardia 1 Multiple Sclerosis 2 
RESPIRATORY SYSTEM: HEMATOLOGY: 
Carcinoma of the Lung 3 Polycythemia 1 
Tuberculosis, Inactive 2 Eosinophilia 1 
Tuberculosis, Active 1 Leucocytosis 1 
Emphysema 2 Monocytosis 1 
Acute Lobar Pneumonia 1 DERMATOLOGY : 
Abnormal Chest X-Ray 8 Leukoplakia 1 
EYE, EAR, NOSE, THROAT: Neoplasm 1 
Cataracts 8 ALLERGY: 
Glaucoma 1 Allergic Rhinitis 4 
Glaucoma, suspect Z Vasomotor Rhinitis 3 
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TABLE V. 
DISTRIBUTION OF NEW DIAGNOSES ACCORDING TO 
AGE OF PATIENTS 





sage ~ No. 7 No. of 














Range of No. of Average No. 
Age Patients Diagnoses of Diagnoses 
45-50 2 3 1.500 
51-55 91 132 1.450 
56-60 51 74 1.451 
61-65 60 91 1.516 
66-70 48 78 1.627 
71-80 38 83 2.184 
81-87 3 6 2.000 

TABLE VI. 


RESPONSE TO SPECIAL QUESTIONS REGARDING 
PATIENT’S MEDICAL EXPERIENCE 


When Did Yeu Last See a Doctor? 


| eer ere were ere ero etre Tere ee oe 149 
Ee ee Re eens errr a irr mre re er ree te 55 
a ee er perry rrr er er: 51 
Be FO A, a ag 65.8 56 ise eas iiedcsciicdeneneuesee 26 
Re a einer ery rir eare firme ice era srr ter 6 
More than 20 yYORrS O80 ....ccccscescccesescsccsssssecsces 7 
Have You Ever Had a Complete Physical Examination? 

Goo 6i.o.64 4:4 oe he oie adie eae RSE Veale es aati s gees 135 
MOE shia Wine 6 oben 6 bk iA RRS ST Sala le DL Ewan there tay Pewoe ain 159 
lf So, When? 
ee | a Serer rerun nore aur ee ie itt 53 
Ree Sie ee ON ok a vw vec Walon whey sc edisipese gh hee sine tae 27 
ee ee Snr errr rae rere era rete ete 48 
ie 0 OR Oe a oi cee keaceiatcec ners ee ct uo Ouannsiwanienee 17 
BRE OE RO. ¢ os 565s sce Wee oe nee eews Choe gcse ele a ee 10 
ire ines OO ORG OOO ooo 5 oo ads ose nea nws eee nesesasan 4 
the large number of cases of diabetes — 37 

proved and 31 suspected. 
Comment 
N AN APPRAISAL of this kind there are pe- 


ripheral areas that are interesting to examine 
even though no statistically accurate evaluations 
can be made. Of particular interest in our study 
was the relationship of incidence of disease to 
advancing age, the light shed on health habits 
and attitudes of this select group of people, and 
the question of whether “healthy” people are 
really asymptomatic. The examination itself gave 
us further evidence on such questions as hazards 
involved in radiologic studies, the adequacy of 
standards for health evaluations, and the efficacy 
of screening devices in the light of the over-all 
purpose of diagnosis and prevention of disease. 

Table v shows the relation between the number 
of diagnoses made and the ages of the patients 
examined. Although the numbers involved are 
too small to be statistically significant, it is of 
interest to note that the average number of diag- 
noses increased from 1.5 per patient in the 
youngest group to 2.0 per patient in the oldest 
group. Apparently, then, it is logical to expect 
the incidence of disease to increase with the pass- 
ing years, but not to any striking degree. 

As a matter of general interest, the following 
questions were included in the registration form 
for this examination: 1. When did you last see a 
doctor? 2. Have you ever had a complete physical 
examination, and if so, when? It was interesting 
to find (Table v1) that about half of these pa- 
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tients had seen a doctor within the past year, 
while at the other extreme, one had not consulted 
a physician for any purpose in at least 25 years, 
and one had not seen a doctor for 50 years. Some 
were proud of the fact that their last medical 
contact had been their physical examination on 
discharge from the Army in 1918. Many of those 
who consulted a physician only at rare intervals 
mentioned their feeling that they would be un- 
welcome in a doctor’s office unless they had signs 
or symptoms severe enough to warrant “disturb- 
ing” the doctor and taking up his time. The mat- 
ter of the complete physical examination was 
difficult to evaluate because of variation in de- 
finitions of “‘completeness.” A little less than half 
the people felt that they had never had a complete 
physical examination. Of those who had had a 
complete physical examination, most had it either 
within the past year or more than two years ago. 
The rest had had it either in the past two years 
or from five to more than 20 years ago. Thus it 
can be seen that even allowing for the personal 
element in these answers, there is considerable 
variation in both the frequency of utilization of 
medical help and the extent of service provided. 

The fact that 46% of these patients had never 
had a complete physical examination, and that 
more than 10% had their last examination more 
than five years ago, indicates the need for an 
educational program such as might well be sup- 
plied by this periodic health appraisal. In our 
work we have attempted not only to institute 
regular examinations, but also to advise patients 
about the wisdom of regular health maintenance 
and close contact with a personal physician in 
private practice. 

Judging only the basis of the patient’s own 
evaluation of his health status, it might be as- 
sumed that the majority of the people who came 
for this examination were asymptomatic. To the 
question “What do you consider your general 
health to be?” the usual answer was “excellent,” 
“good,” or “pretty good considering my age and 
the work that I do.” On close questioning, how- 
ever, as to whether there was anything at all, no 
matter how minor, that had caused them any 
concern, they usually thought of several “little 
things” and went on to give a complete and ap- 
propriate history. The results show that few 
were really asymptomatic. This aspect of the 
patient’s viewpoint should probably be taken into 
account in any thorough periodic examination. 

Radiation safety is a current topic of consider- 
able interest, and it certainly poses a significant 
question. In our opinion, the two most important 
criteria, or perhaps variables, are: (1) the pro- 
per shielding of x-ray equipment, and (2) the 
necessity for proper supervision of the radiology 
department by a competent radiologist. Fluoro- 
scopic exposure time should be kept to a mini- 
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mum, and the equipment monitored according to 
approved standards. In our examinations, full- 
size chest x-rays are used, for example, rather 
than photofluorograms, since radiation exposure 
is less in the standard chest x-ray technique. A 
minimum amount of fluoroscopic exposure is used 
at the time of the upper gastrointestinal x-rays 
and the barium enema examination. Since the 
barium enema probably gives the greatest 
amount of gonadal radiation, it will not be used 
annually in those people undergoing routine 
periodic examination. Nevertheless, the radia- 
tion hazard involved may be considered far less 
than the potential benefit that this diagnostic 
procedure offers. 

From the beginning, standards for this exam- 
ination were set at a high level. The target was 
not maximum production, but rather the institu- 
tion of a careful, complete, and thorough exam- 
ination, with courteous and expeditious handling 
of the patients. To meet these standards the 
Periodic Examination Unit is comprised almost 
entirely of individuals from the various special- 
ties who hold academic rank in the Medical 
School and who are at the Health Service reg- 
ularly for one-tenth to one-half time. The initial 
examinations are carried out by board-certified 
or board-qualified internists, and the specialty 
examinations by their associated consultants. 
The methods involved in the examination meet 
the generally high standards expected of a lead- 
ing medical center. We consider the final inter- 
view, in which the patient is told the results of 
his examination and is counseled regarding fu- 
ture practices, to be an essential part of the 
examination, and we emphasize it strongly. 

An examination of this scope obviously is not 
practicable for every institution, because of the 
magnitude, complexity, and expense of such a 
periodic health appraisal. Where it is possible, 
however, the appraisal offers a genuine service 
to the individual and to the institution involved, 
and also contributes to the advance of medical 
knowledge. For example, our group of patients 
represent essentially a ‘captive population.” 
They are available for repeated study and long- 
term evaluation. Over the years, it will be pos- 
sible to accumulate valuable and reliable data of 
a unique type, about the health of this population 
segment. 

The examination also makes possible a critical 
evaluation of various tests and studies as to their 
effectiveness as screening devices. Our study has 
shown, for example, that sigmoidoscopic exam- 
inations and two-hour post-prandial determina- 
tions of blood sugar are essential to a complete 
physical examination. These procedures are rela- 
tively simple and inexpensive, and are available 
to any physician. 

The research potential of this program is great 
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and we feel that it is being realized. The greatest 
single recent change in medical practice has been 
the increasing insistence on early diagnosis and 
prevention of disease. In its first year of opera- 
tion, the University of Michigan program has 
certainly fulfilled this function. In addition it 
has made important contributions in the field of 
medical public relations, by reassuring people 
about the medical profession’s interest in their 
health problems, and by encouraging the re- 
establishment of individual patient-doctor rela- 
tionships. 


Summary 

T THE University of Michigan, a Periodic 

Examination Unit has been set up in the 
University Health Service for the purpose of 
appraising the health of staff members at regular 
intervals. The examinations are carried out by 
fully qualified internists and special consultants 
on the staff of the Medical School. During the 


studies. A high incidence of previously un- 
recognized disease has been found, and in many 
instances the condition has been considered 
serious. Neoplasms have been detected in a 
somewhat higher percentage, and diabetes mel- 
litus in a much higher percentage, than original- 
ly expected. It is believed that these findings of 
early disease will exert a significant influence 
on life expectancy and potential disability in 
this group of people. In addition, it has become 
apparent that the program offers considerable 
potential for medical research and for strength- 
ening relations between the general public and 
the medical profession. 
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Current Practices in Major Medical Plans 


N THE BRIEF EIGHT YEARS since the introduction of the first major medical insurance 
I plan, this type of protection has spread until it now covers an estimated 13 million 
employees. To get a picture of what the typical major medical program provides, In- 
dustrial Relations Counselors, Inc., recently analyzed 94 representative plans. Twelve 
of these were supplementary to basic hospital-surgical-medical plans, while the remain- } 
ing 82 were comprehensive plans that wrapped up protection against both ordinary and 
extraordinary costs in a single package. Here are some of the highlights of the study: 
Coverage ordinarily extends to all employees and their dependents. Ten firms continue 
coverage for retired employees. Costs are shared in varying proportions at 41 com- 
panies. Full cost is paid by employees at 28 firms, by the employer at 13. (Twelve com- 
panies did not report on this aspect of their plans.) Deductible amounts vary consider- 
ably. Only one supplementary program uses basic plan benefits as the sole deductible. 
Deductibles in addition to basic benefits are called for under 54 plans; under 26, the de- 
ductible is basic benefits or a specified amount, whichever is greater. Under virtually all 
plans, the deductible applies to each individual in a family. Under 72 it applies to each 
unrelated disability, but under nearly a third of these it reapplies after a specified 
period even for the same disability. Under 21 plans the deductible applies once a year 
to all illnesses of an individual; under one plan, to all illnesses of a family during the 
year. The maximum benefit — usually $5,000, $10,000, or $15,000 — applies to each 
disability under 45 plans. Under an almost equai number it covers a lifetime. Seven 
plans tie the maximum to a calendar or benefit year. A little over half of the plans per- 
mit reinstatement of the maximum, generally after substantial benefits have been paid 
and the individual supplies evidence of insurability. The most common coinsurance 
factor — that is, the amount of covered expenses that must be paid for by the employee 
—is 25%. Comprehensive plans seem to be gaining somewhat in popularity, judging 
from the survey, although companies have found that when a basic plan has been in 
effect, winning employee acceptance of a comprehensive plan often involves a lot of 
“re-education.” Dropping application of the deductible to certain expenses, such as hos- 
pital and surgical costs, may be the coming trend, the study suggests. Employees don’t 
incur such expenses lightly, and indications are that eliminating the deductible would 
not lead to abuses. 

— Labor Policy and Practice (The Bureau of National Affairs, Inc., Washington 7, D.C.), November 28, 

1957, as quoted in The Management Review, April, 1958. 
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XUM 


Medical Department Layout and Design 


Section IV— Medium to Smallest Size Medical Departments 


WILLIAM J. FULTON, M.D. 
Detroit, Michigan 


_- plans for Medical Departments of five 
different sizes will be presented in this sec- 
tion. Their various features will be described 
and discussed. Floor areas vary from 2,170 down 
to 264 square feet. In presenting these layouts, 
we prefer to use authentic dimensions and areas 
specifically assigned by management for medical 
facilities, rather than to use hypothetically cho- 
sen dimensions and areas. 

The layout in Fig. 35 is a revised plan for 
a Medical Department that will serve a maximum 
of 1,600 employees engaged in a relatively light 
type of manufacturing industry. Thirty per- 
cent of these employees are female. An area of 
1,450 square feet is assigned. The gross dimen- 
sions are shown on the right side. 

The Department will perform all medical func- 
tions classified and listed in Section I. Manage- 
ment plans eventually to employ a full-time phy- 
sician, and to install X-Ray facilities. We are 
requested to plan for these eventualities. 

Quarters for a full-time physician are pro- 
vided in the layout. X-Ray facilities will event- 
ually be installed in place of the Nurses’ Room 
that is now in the left upper corner. This room is 


NURSES’ ROOM 


ey 
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adjacent to the Laboratory and convenient to 
the Examination Facilities. The toilet will be- 
come the Dark Room. Management has ear- 
marked space for a Nurses’ Room against the 
wall of the Acute Ward in the lower right corner 
when X-Ray facilities are installed. A surgery 
or operating room is definitely to be omitted. 

The unique feature of this layout is the “T” 
shaped architecture in the Minor Treatment area 
on the right, which will presently be described 
in more detail. 

Fig. 36 illustrates the coordination of the three 
main groups of facilities operating simultane- 
ously in this Department. Though it is only one- 
third the size of our original project, when com- 
pared with Fig. 29, there are many features in 
common. 

One Point Control has been established at 
“R,” and the Department can also be efficiently 
controlled by ONE nurse stationed at “RN.” 
Cross traffic is reduced to a minimum. A separate 
entrance and exit is provided for emergency 
cases. 

The Examination Facilities are smiliar to 
Suite “B” in Fig. 12-A. When X-Ray is in- 
stalled (in Nurses’ Room) it will 
be accessible from the Examina- 
tion Suite through a private 
doorway or corridor. These Fa- 
cilities are capable of turning 
out 32 Pre-employment Exami- 
nations per day. This is in line 
with the following axiom set 
forth in Section II namely, “‘b. 
Examination Facilities should be 
capable of producing a daily 
number of examinations equiv- 
alent to 2% of the maximum 
number of employees.” In this 
case, the maximum number is 
1,600 — 2% of which is 32. 

“RN” is placed so as to re- 
duce to a minimum, the motions 
of the nurse in her services 
to “those most numerous short- 
term cases.” Distances to other 
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Fig. 36. 


portions of the Green and Red Treatment 
areas are short. The Treatment Facilities will 
be called on to serve an average of 109 Treat- 
ment Function cases per day, distributed as 
follows: 74 in the two chairs separated by the 
stem of the “T,” 21 in Physiotherapy, 12 in the 
Minor Treatment Ward, and two in the Acute 
Ward. 

During revision of this plan, we learned an 
important lesson which should be passed along. 
If you are ever called on to edit a layout, insist 
that you be informed of the location of ALL FIXED 
STRUCTURES WITHIN THE BOUNDARIES OF THE AS- 
SIGNED AREA. It so happened in this case that 
a massive supporting column, located just to the 
left of ‘R,” did not appear on the plan that was 
sent to us. Fortunately, only a slight change was 
needed to adjust the plan to this unforseen ob- 
stacle. The Record Files, Receptionist’s Desk, 
and the Counter in front of it were moved for- 
ward four feet. (The waiting room was too big 
anyway.) Such a situation is not always so sim- 
ple. Omission of information that makes the 
“doing over” of layout plans necessary could 
prove exasperating. 

The “T” in the Minor Treatment area is an 
example of very simple architecture designed 
to serve two purposes: 

1. PRIVACY for patients undergoing the most 
minor treatments. 

2. VISUAL CONTROL of the entire Department 
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by ONE NURSE on duty at 
“RN.” 

Fig. 37, looking downward 
from the left, gives a general 
idea of the “T” arrangement. 
Note the surgical cuspidor, and 
the electrical, compressed air, 
and drinking water supply. With 
the exception of the cuspidor 
floor drain, all plumbing, air, 
water, and electrical supply in- 
stallations are confined to the 
central partition (stem of the 
ae 

The location of the Active 
Supplies in relation to these 
treatment chairs is identical to 
that relationship in the layout 
of the Minor Treatment area in 
Fig. 36. 

The simple and inexpensive 
construction materials are wood 
and masonite. The thickness of 
the partition is 15g inches. Di- 
mensions: height - 60 in.; stem 
of the “T” (contains all fixtures) 
- 44 in.; total length of cross 
“T” . 78 in. The unit is bolted 
securely to the floor. 

Fig. 38 looks in the opposite direction through 
the doorway into this Minor Treatment room. 
Before installing this “T,” patients and nurses 
were in full view of each other and of the cam- 
era; an example of what we have previously 
termed a “wide open dispensary.” Words of 
description will add nothing to this photographic 
demonstration that the “T” arrangement main- 
tains individual PRIVACY for patients and per- 
mits VISUAL CONTROL of the room entrance by 
ONE or both nurses. 

The layout plan in Fig. 41, and the two photo- 
graphs are presented through the courtesy of 
the Cadillac Division of General Motors Corpora- 
tion and the Medical Director, Douglas J. Wood, 
M.D. 

This plan is an adaptation of the layout pre- 
sented in Fig. 35, and has features worthy of 
description. At the beginning of operations, the 
Department will serve 400 (predominently male) 
employees engaged in a relatively heavy manu- 
facturing occupation. Pre-employment Examina- 
tions will be done elsewhere. Eventually, there 
will be from 2,400 to 3,000 employees. Two dis- 
tinct phases of planning were considered. 

1. A ONE-NURSE operation, confined to the 
TREATMENT Functions. 

2. AN ALL-FUNCTION DEPARTMENT, WITH FULL- 
TIME PHYSICIAN and EXAMINATION FACILITIES, to 
serve up to a maximum of 3,000 employees. 

The assigned area of 2,169 square feet is di- 
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Fig. 37. 


vided into 20 ft. x 20 ft. bays by massive cir- 
cular pillars. Gross inside dimensions are shown 
in the right upper corner. The blank area above 
the Employment Department, is reserved for 
future installation of the Examination Facilities 
and Doctor’s room. 

Note the ingenious use of accordion-folding 
doors and partitions in the Acute Ward. Their 
manipulation will yield a flexible variety of ar- 
rangements. When the three short folding par- 
titions are pushed back against the toilet walls, 
a corridor is formed through which patients may 
be transported from Emergency to X-Ray. 

The outstanding feature is the utilization of 
the “T” to serve a purpose additional to Privacy 
and Visual Control, namely, to facilitate per- 
formance by ONE NURSE, of the three-fold func- 
tions of Receptionist, Record Clerk, and Nurse. 
Only a few steps are required to move from 
point “RN” to the Reception and Record Desk. 

Two photographs (Figs. 39 and 40) made re- 
spectively from the points “A” and “B” that ap- 
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Fig. 38. 


pear on the layout will better 
demonstrate the effectiveness of 
this particular “T” arrangement. 

Fig. 39, taken from point “A”’ 
is a standing patient’s eye view 
from the waiting room. Recep- 
tion counter is in the extreme 
foreground. Desk and Record 
File are in plain view. A nurse 
at “RN” treats one patient, while 
the physician attends another pa- 
tient on the other side of the 
“stem of the T.” 

Fig. 40, taken from point “B” 
looks in the opposite direction. 
Note particularly the position 
of the Active Supply Cabinets 
in relation to the “arms of the 
T”; the reverse of this relation- 
ship as shown in Fig. 35. 

In its entirety, this layout is 
an example of excellent tempor- 
ary and “looking-ahead” planning on the part of 
both the Medical Director and management. 

It is not necessary to block out in color the 
three main groups of facilities in Fig. 41. The 
YELLOW would cover the blank area on the right, 
GREEN the central “T” area, and the eye, physio, 
and hydrotherapy rooms grouped about it, while 
RED would cover the EMERGENCY and ACUTE WARD. 

The two plans just presented contain THREE 
SEPARATE GROUPS of FACILITIES. The smaller of 
the two - 1450 square feet - serves 1600 em- 
ployees engaged in a MANUFACTURING occupation 
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CILITIES? If you will keep Fig. 
35 before you during the fol- 
lowing discussion, we will not 
have to present a number of 
intermediary-sized plans in order 
to answer this question. 

An X-Ray Facility in lieu of 
the Nurses’s Room is optional. 
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The Doctor’s Room might be 
made smaller or dispensed with 
altogether. The Examination 
Suite could serve as quarters for 
a PART-TIME physician. Move the 
front wall of PHYSIOTHERAPY 
backward far enough to retain 
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Fig. 41. 
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and must be capable of serving 109 plus (30%) 
33, or 142, TREATMENT Function cases per day. 
We are about to present the layout of a Depart- 
ment with 517 square feet of area, which will 
serve 800 employees engaged in a MANUFACTUR- 
ING occupation and which must be capable of 
serving 54 (1.15) plus (30%) 16, or 70, TREAT- 
MENT Function cases per day. (From this point 
on we will drop the distinction between MAN- 
UFACTURING and NON-MANUFACTURING occupa- 
tions and will use the required number of TREAT- 
MENT Function cases to be served per day as 
the criterion of the size and layout of Depart- 
ments.) There is quite a gap between 1600 and 
800 employees and between a re- 
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TWO instead of the four cubicles. 
This will release enough space 
to allow centering the MINOR 
TREATMENT “T”’ facility (regard- 
less of the supporting pillar lo- 
cated just back of the present Desk). The front- 
to-back arrangement of Wait, Reception Counter, 
Desk and Records, and Minor Treatment “T” 
will be identical to these arrangements as pre- 
sented by Doctor Wood in Fig. 41. 

Centering the “T” will free a floor area of 
204 square feet (17 ft. x 12 ft.) on the right 
side. The Acute Ward, with its Toilet, can be 
moved back into this area, leaving more than 
enough space for a Surgery or Emergency Room 
at the front. The right-hand half of Treatment 
can be retained for the same purposes, includ- 
ing Rest and Recovery, while the left-hand half 
can serve as an Eye Room. Compare such a lay- 
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quired daily TREATMENT function 





load (2-A and 2-B) of 142 and 
70 cases. Somewhere within the 
range between the two there will 
come a point where the EXAMINA- 
TION FACILITY as a distinctly 
SEPARATE GROUP per se will dis- 
appear entirely. As daily num- 
bers of treatment cases decrease, 
INDUSTRIAL NURSING services 
grade from FULL to PART TIME, 
while PHYSICIAN services grade 
from PART TIME to ON CALL. 
PRE-EMPLOYMENT Examinations 
may be done elsewhere, leaving 
the need for only a small facility 
in which the part-time or on- 
call physician may examine an 
occasional case classified as 
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Function 1-C (Section III). 








How much can you cut down 
the 1450 square foot area in 
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Fig. 35. (repeated) 


out in your mind’s eye with the left side of Doc- 
tor Wood’s arrangement in Fig. 41. From front 
to back it will be virtually the same; namely, 
a separate entrance into Emergency and, next, 
a two-bed Acute Ward with one Toilet (instead 
of two). Such an arrangement has distinct ad- 
vantages in efficiency over Fig. 35, since it 
places “RN” squarely in the center of the De- 
partment and much nearer to the Examination 
Facilities. 

There are a number of reasons why we would 
not recommend reduction in the size or content 
of the Examination Facilities. When a PART- 
TIME physician comes on duty, it is common 
practice for the nurse to have those requiring 
his services ready and waiting. PRE-EMPLOYMENT 
EXAMINATIONS will be included in this variety 
of readied cases. Undressing and dressing time 
will be lost between usages when only one room, 
equipped with examination table plus toilet fa- 
cility, is provided. It is obvious that the phy- 
sician must repeatedly walk into and out of this 
room. Two such rooms with a toilet facility will 
require a greater floor area than the present 
Examination Facility occupies. True, dressing 
time will be saved, but the walking “into-and- 
out-of” motions of physician and nurse are still 
more numerous and greater than they need be. 
Without intending to overwork or short-change 
our PART-TIME colleague, we suggest that it is 
good business on the part of the employer to 
provide facilities that will make the best use 
of the physician’s limited time. This point was 
kept in mind while designating the present Fa- 
cility. 

Working from the private corridor side, a 
nurse can have patients in constant readiness 
for the physician in either of the two small 
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Examination Rooms. Remaining 
within the Suite, the physician 
need move only a few steps from 
side to side in order to carry 
out all Examination Functions. 
There is an Examination table 
in the Suite should one be 
needed. As recommended in Sec- 
tion I (b), the Examination “Fa- 
cilities should be capable of con- 
sistent usefulness in carrying out 
other functions.” Fig. 13 demon- 
strated that these small Exami- 
nation Rooms are capable of 
serving “many individual pur- 
poses.” Duplicated in these Fa- 
cilities is the equipment of the 
doctor’s Examination or Treat- 
ment Room D, as described in 


the discussion of Fig. 17-A. 
Therefore, a part-time phy- 
sician need not leave’ the 


boundaries of this facility to examine, treat, 
or counsel most, if not all, of the TREATMENT 
Function cases that require his services. This 
Facility, consisting of Suite, Toilet, and two 
Examination Rooms, occupies only 145 square 
feet of floor space. The various points of ef- 
ficiency yielded by the type of layout exemplify 
economy in the use of space. We feel that this 
represents a minimum amount of space that 
should be allocated to the Examination Func- 
tions in any Medical Department that is to con- 
tain THREE SEPARATE GROUPS OF FACILITIES. 

Accepting all alterations of Fig. 35 that have 
been suggested, including elimination of the Doc- 
tor’s Room, will reduce this area of 1450 to 1190 
square feet, a difference of only 260 square 
feet. This final fact, coupled with the foregoing 
discussion leads to a reasonable conclusion; name- 
ly, AN ALL-FUNCTION MEDICAL DEPARTMENT (in- 
cluding Surgery) THAT DEFINITELY CONTAINS 
THE THREE SEPARATE GROUPS OF FACILITIES RE- 
QUIRES A MINIMUM OF APPROXIMATELY 1200 
SQUARE FEET OF FLOOR AREA. After all, there is 
a minimum limit in the size of individual rooms 
and facilities that should be adhered to if you 
would avoid crowding and inefficiency. 

The layout in Fig. 35 A is an adoption of the 
suggested alterations of Fig. 35 just discussed. 
With the exception of the blank space in the 
lower left corner the boundaries are identical 
to those in Fig. 35. Formerly the Doctor’s Room, 
this blank area could be put to other uses such 
as a Nurses’ Room. The layout is divided into 
three vertical sections. The left and central sec- 
tions are 14 feet wide, the right section 12 feet 
wide. The gross floor areas of the three sections 
are respectively from left to right 370, 490, and 
480 square feet. 
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Fig. 35-A. 





Generous use has been made of the space-sav- 
ing and other advantages of folding doors and 
partitions. Placing the folding partition at an 
angle in the Treatment Room (right upper 
corner) is unique. The ends are free, and it can 
be moved in either direction to provide privacy 
for occupants of the two foldaway beds. 

The Physiotherapy contains two “prone” and 
two “sit-up” cubicles. The “prone” cubicles are 
equipped with foldaway treatment tables that 
are 24 inches wide. 

The Examination Facilities represent a mini- 
mum of space that is compatible with maximum 
efficiency. The gross floor area of that portion 
of the section below extension of the wall line 
between the dark room and toilet is 190 square 
feet; the section above that line contains 180 
square feet. This upper portion contains Dark 
Room, X-Ray, Laboratory, and the approach 
thereto. 

Considerable usable space has been gained by 
moving the “T” from a lateral to the central 
location. To what Fig. 35 contains there has 
been added a Surgery, Autoclave space, Eye 
Room, and Toilet. 

Centering the “T’” improves functional ef- 
ficiency. RN, the center of nursing activity is 
now at a point equidistant from Reception and 
all other facilities. This adds up to less waste 
motion on the part of the nurse. 

A little less privacy is afforded the occupants 


338 


| 


T AUTOCLAVE 


FACTORY 






since those using Physiotherapy, 
Treatment, or Eye Room must 
pass one of them. However, in 
most instances the nurse ac- 
companies: the patient To other 
facilities, and the chair that is 
passed will rarely be occupied. 
It is only when patients return 
FROM other facilities that there 
will be likelihood of a fleeting 
intrusion on privacy. This is 
drawing a rather fine line, and 
for all practical purposes the 
degree of individual privacy will 
be near-perfect when this De- 
partment is operating; a far cry 
from that attained in a “wide 
open” dispensary. 

Vhere is no cross traffic of pa- 
tients. Pathways of patients run 
parallel to the vertical axis of 
the central section. 

The type of “T” used here is 
called the INTERRUPTED “T” and 
is a variation of the reversed 
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There is a break in the stem of 
this “T”’ which aHows a two-foot 
passage through which the nurse can move from 
side to side in front of the two chairs. This will 
prove quite a convenience to a nurse and will 
save much waste motion. When only ONE nurse 
is on duty and both chairs are occupied it will be 
especially advantageous. Providing this passage 
will not affect the privacy of the chair occupants. 
Make a visual comparison: between this ar- 
rangement and Fig. 37. The lavatories on both 
sides of the stem have been replaced with less 
bulky surgical cuspidors and medicinal water 
supply. One lavatory, which should prove ade- 
quate, is centrally placed between the active 
supply shelves and cabinets. Small shelves to 
hold those “supplies most frequently used” are 
installed on beth sides of the stem. 

The type of minor treatment chair appearing 
in the photograph is practical, nonbulky, and 
versatile. Patients can be treated when facing 
in either direction. The photograph shows the 
most usual position. The compressed air equip- 
ment is installed on the partition (stem) wall 
at the position equally accessible to the nurse 
when a patient faces either direction. 

From here on, the layouts will be for Depart- 
ments of sizes that do not include Examina- 
tion Facilities “as a distinctly separate group.” 
All Departments, however, should have a private 
room in which occasional Pre-employment or 
other types of Examinations may be performed 
by a physician. 
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“T” shown in Fig.41 and Fig.37. 
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The previously mentioned layout for a Medi- 
cal Department occupying 517 square feet, and 
designed to care for 70 TREATMENT Function 
cases per day, is presented in Fig. 42. The gross 
inside dimensions appear at the bottom. There 
are no supporting or other “fixed” structures 
in this area that was assigned by management 
for the Medical Facilities. The department will 
be administered by FULL-TIME REGISTERED NURS- 
ING SERVICES, and directed by a PART-TIME IN- 
DUSTRIAL PHYSICIAN. The architect has designed 
the Department in accordance with the instruc- 
tions and recommendations of the physician, 
one of the stipulations being to “provide a 
facility for the occasional performance of MINOR- 
SURGERY.” The layout is submitted to us for 
comment and suggestions. 

As a whole, this layout makes a good impres- 
sion. There are a number of ‘commendable fea- 
tures. Sliding doors of the toilet have space- 
saving advantages. The folding partition be- 
tween Rooms A and B will enhance the ease of 
stretcher-handling in rooms so small as these. 
The space-saving and sanitary advantages of 
foldaway beds or tables have been adopted. The 
folding partition across the front of Room A 
can be fully closed or moved to right or to left. 
As shown here, the opening is on the left, which 
permits the nurse to enter Rooms A and B 
without walking into the Waiting Room when 
the toilet doors are closed. When the partition 
is moved in the opposite direction, the opening 
will be to the right, making the pathway and 
entrance more direct for stretcher transporta- 
tion. One-Point-Control of patient traffic is es- 
tablished at “R.” To facilitate control of the 
department by ONE NURSE at RN, a one-way-view 
window is placed in the partition, through which 
she can look into the Waiting Room. For her 
convenience, a small writing desk and phone ex- 
tension are placed beneath this window on the 
Minor Treatment side of the partition. 

This layout assumes that a RECEPTIONIST will 
be employed, and has provided the working sta- 
tion at R. In Section III the criteria for ‘Hir- 
ing a Receptionist” were thoroughly discussed, 
and finally concluded with the observation that 
“industry can ill afford to be without a reception- 
ist in Medical Departments that serve upwards 
from 46 TREATMENT function cases per day.” 
(Also see Table XV.) This Department must 
serve up to 70 Treatment Function cases per day. 

Excellent provision has been made by the 
architect for the ‘occasional performance of 
Minor Surgery.” As indicated in the illustra- 
tion, the all-purpose chair in the Minor Treat- 
ment area can be used as an Operating Table. 
Surgical scrub-up lavatory, working space for 
sterilizing, surgical supply cabinets, and small 
Laboratory Facilities are all provided. (Just 
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where the line will be drawn between Major and 
Minor surgical procedures to be allowed in this 
type of Aseptic Environment will be matters 
of individual surgical judgment, combined with 
the local conditions that affect expediency.) While 
this is an excellent arrangement for the per- 
formance of occasional surgery by a part-time 
physician, it impresses us as being an example 
of the “extravagant use and sacrifice of space 
to attain ONE idea” or serve ONE purpose. Some- 
thing else is wrong with this layout. Apparently, 
little consideration has been given to the daily 
activities of a full-time industrial nurse. 

This Department will be called upon to care 
for 70 TREATMENT Function cases per day. Apply 
the same principles to these 70 Treatment cases 
that produced the data in Table XIV (Section 
II) and you will derive the following DAILY FLOW 
CHART OF MEDICAL SERVICES through this Depart- 
ment: 





Progres- 
No. of sive 
Function Percent Cases Total Facility 
Minor Treat- 
2-A 70% 54 ment CHAIR 
Physiotherapy, 
2-A 20% 15 69 Rest, Kecovery 
Major 
2-B 1% 1 *70 Emergency 
Potential 
Examination 
1-A, B, C 9% 7 77 Functions 
100% 77 Cases TOTAL ALL 
FUNCTIONS 


Since there is no Eye Room, this single chair 
must serve those 54 cases. Each of these cases 
will spend an average of 10.5 to 13.4 minutes 
in the Department (Table XV, Step 3). The 
mean between these two time factors is 12 min- 
utes, and when multiplied by 54, results in a 
conservative estimate of the time spent in the 
Department by patients who need care in this 
one Minor Treatment unit. 

Multiplying 12 minutes by 54, amounts to 
648 minutes or 10 hours and 48 minutes. An 
eight-hour working day contains only 480 min- 
utes in which this unit can be used. The differ- 
ence between the time that the unit is needed 
and the time that it is available for use, namely, 
648 vs 480 minutes, is 168 minutes, or 35% 
of an eight-hour day. This difference, uncovered 
through analysis, is quite significant and poses 
some questions relative to the potential operat- 
ing efficiency of this layout. It should be clear, 
without elaboration, that one unit will prove 
grossly inadequate to serve 54 short-term cases. 
Hurried, impersonal services and a poor quality 
of nurse-patient relationship will likely result. 
The case-load may justify employing two nurses, 
however, the inadequate facilities (tools) would 
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ee of the initial and subsequent 
= care of all types of injury and 


sickness listed in Tables VIII 
and IX that were subjected to 
the time studies set forth in 
Tables X and XI, all in Section I. 
Experience advises that it will 
prove practical and wise to give 
these rules careful consideration 
in the planning stages of a Med- 
ical Department. Indeed, when 
it is at all possible, install two 
Minor Treatment stations even 
in the smallest Department 
manned by only one nurse. Such 
foresight will not only increase 
the efficiency of the nurse, it will 
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Fig. 43. 


greatly handicap their efficiency. Two nurses 
would spend a fair amount of their time getting 
in each others way; a situation that is not con- 
ductive to a tranquil working environment. 
Numbers of employees will frequently be 
“backed-up” in the waiting room, which spells 
costly loss of productive time. (Seven is a greater 
number of chairs than should be needed in the 
waiting room of a Department as small as this.) 
The “occasional performance of minor surgery” 
will bring to a complete standstill, 70% of the 
activities. 

The discussion of the questionable adequacy of 
one chair (Minor Treatment unit) leads to the 
following general rule: 

THE CAPACITY OF A MINOR TREATMENT UNIT 
IS 40 CASES PER EIGHT-HOUR DAY. 

This rule is evolved by dividing the mean of 
the average time spent in the hospital per case, 
into the time that the unit it available. In this 
instance, 480 available minutes divided by 12 
minutes (mean per case) equals 40 cases. 

Since the TREATMENT Functions (2-A and 2-B) 
comprise 91% of all contacts, and the cases 
that use this type of unit comprise 70% (with- 
in the 91%), we may word this general rule 
in another way, as follows: 

A DEPARTMENT SERVING MORE THAN 52 TREAT- 
MENT FUNCTION CASES PER DAY REQUIRES MORE 
THAN ONE MINOR TREATMENT UNIT. 

Example: 40+91=.57 (1% of 40 cases) 
.57 X 91 = 51.8 Treatment Function Cases. (Re- 
‘fer to Table XIV.) 

These are general, not absolute rules. I am 
well aware that more than 80 minor injuries 
per day can be dressed at a single station. How- 
ever, this is not an auxiliary redressing or first 
aid station. It is an all-function Medical Depart- 
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also add much to the convenience 
and comfort of the nurse and the 
patients as well. 

Finally, we call attention to the provision in 
this layout of “a private room (A or B) in 
which occasional Pre-employment or other types 
of EXAMINATIONS may be performed by a phy- 
sician.” 

The two revised layouts that follow contain 
some constructive suggestions that should com- 
pensate for the critical comments in the fore- 
going edit. 

No change has been made in the inside dimen- 
sions of the Revised Layout shown in Fig. 43. 
A few structural alterations have been made. 

1. A solid structure pierced by an entrance 
now fronts Room A. An entrance into Room B 
is placed in the front wall.°No longer will it 
be necessary to pass through Room A in order 
to reach Room B. These two entrances create 
more direct pathways for and enhance the ease 
of handling stretcher cases. Sliding or folding 
doors are recommended. In the figure, the en- 
trance into Room A is toward the right side. If 
placed toward the left side, a more convenient 
pathway into Room A from “RN” will be pro- 
vided for nurse and patients, and will reduce 
the encroachment of this traffic into the waiting 
room. The left-sided position would also reduce 
the view into Room A from the waiting room 
when this door is open. 

2. The one-way-view window in the partition 
between the Minor Treatment and waiting room 
has been moved forward two feet. RN, the point 
of greatest nursing activity, has also been moved 
forward. Adjustment of the two positions pro- 
vides a more convenient look into the Waiting 
Room through the partition window by a nurse 
at RN. 

3. We have placed the entrance at the end of 
the Department for the sole purpose of furnish- 
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ing visual variety. Location of the entrance has 
little effect on functional efficiency in small 
Departments. In certain instances, structures 
abutting a Department may make a specific en- 
trance location mandatory. (The presence or 
absence of an Emergency Exit also has little 
effect on functional efficiency.) 

To gain more side-to-side space in the Minor 
Treatment room, the active supply cabinets, 
work shelves, and the Lavatory have been re- 
located along the front wall. A writing shelf 
and phone extension remain handy to RN. 

A “T” arrangement has been installed in the 
Minor Treatment room to serve the same pur- 
poses outlined, described, and illustrated by Figs. 
37, 38, 39. We now have two Minor Treatment 
chairs, or units. The positions in which these 
chairs may be placed and the directions in which 
they face are, of course, optional. 

Finally, the number of chairs in the waiting 
room has been reduced to siz. 

Not to forget the stipulation to “provide a 
facility for the occasional performance of MINOK 
SURGERY,” we make a suggestion that has been 
labeled the “Industrial Medical Wing-T Forma- 
tion.” The description of the suggested arrange- 
ment is graphically portrayed in Figs. 44 and 45. 

A two-chair “T” arrangement for MINOR 
TREATMENT is shown in the Fig. 44. The chair 
on the left is ALL-PURPOSE. The central edge of 
the left wing is hinged to the stem of the ‘“T”; 
the free end rests on a floor roller, and can be 
swung as a unit in the direction of the arrow. 
The wings of the “T” can be of relatively light 
construction since “all plumbing, air, water, 
and electrical installations are confined to the 
central partition” (stem of the “T’’). 

Fig. 45 shows the all-purpose chair serving as 
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Fig. 45. 


an operating table and the wing of the “T” in a 
position practically to isolate from ali other 
activities “a facility for the occasional perform- 
ance of MINOR SURGERY.” During surgery, minor 
activities can be continued in the other chair. 

As indicated by the arrows, the wing can be 
swung a full half-circle from left to right, com- 
ing to rest flat against the stationary right wing. 
In this last position, the solid black, in an illus- 
tration, would look like an inverted “L.” A 
mobile wing has other practical advantages. As 
indicated by the longer arrow in Fig. 45, when 
the wing is swung further toward the right it 
will permit passage to the laboratory and scrub- 
up lavatory behind the operating table when 
surgery is in progress. When the all-purpose 
chair is in the erect position for MINOR 
Treatment purposes, as shown in Fig. 44, 
a STATIONARY wing would allow little room for 
a physician or nurse to move around the head 
of the chair. When the MOBILE wing is pushed 
back, there would be ample room. To clarify 
this point, look at Fig. 37 and visualize the 
working space that would be gained about the 
head of this chair if the “wing” behind it were 
pushed backward into line with the central 
stem of the “T.” 

Structures shown as SOLID BLACK in all plans 
included in this section have a MAXIMUM HEIGHT 
OF 60 INCHES. 

The second revision of this layout, shown in 
Fig. 46, contains only three points of departure 
from Fig. 45. 

1. There are now five chairs in the waiting 
room. The number of chairs and functional 
efficiency will be the same whether the main en- 
trance is located on the side or at the end of the 
Department. 
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additional area be used to widen 
the MINOR TREATMENT ROOM and 








provide an Eye Room between 









































the toilet and laboratory. 

What are the limits to the 
reduction in size of a Medical 
Department within the original 
517 square foot area presented 
in Fig. 41? Let us retain the 
original width of 20 ft. - 8 in. 
and cut down the 25 ft. length 
by 4 ft. - 6 in. 

This will reduce the area by 
93 square feet (4 ft.-6 in. x 
20 ft. 8 in, = 98: sa. ft.).. The 
layout in this 424 sq. ft. area 
is presented in Fig. 47. The 
gress inside dimensions appear 
at the bottom. Line tracings to 
indicate the wall boundaries of 























Fig. 46. 


2. An “L” shaped partition separates the two 
chairs in the Minor Treatment area. The wing 
is not needed since the chair on the left is in 
a virtually private zone. 

3. The wall of Room B has been moved for- 
ward 15 INCHES. This small increase in inside di- 
mension allows installation of a second horizontal 
type foldaway bed, 30 inches wide and 76 inches 
long. When in use, one end of each of the beds 
will be supported by the Linen Chest in the 
right upper corner of the room. Rooms A and 
B were of identical inside dimensions in the 
previous two layouts; namely, 7 ft. wide x 8 ft. 
3 in. front to back. In this revision (Fig. 46) 
Room B is 7 ft. wide x 9 ft. 6 in. front to back. 
(We again repeat that “inside dimensions” is 
used literally.) 

We bring the discussion of the layout of this 
517 square foot Department to a conclusion 
with the following observations and recommenda- 
tion: 

1. The size of the area represents the rock- 
bottom MINIMUM that would be capable of con- 
taining or supplying two nurses with facilities, 
tools, and equipment sufficient for efficient service 
to this number of cases. A steady run of 77 ALL 
FUNCTION cases per day would tax these facilities 
to the limit. 

2. Taking into consideration the sizes of in- 
dividual rooms and spaces, no additional facility 
could be placed in this area unless a waiting 
room is dispensed with. The layout represents 
“MAXIMUM USAGE OF AVAILABLE SPACE” that is 
just short of “undue cramping.” 

3. We RECOMMEND that management add five 
feet to the length of this Department (5 ft. x 
20 ft. 8 in. = 104 square feet), and that this 
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1 Fig. 41 are shown in order to 
visualize the total area that has 
been subtracted. Three chief 

items presented in Fig. 46 have been eliminated: 

1. The entire laboratory section. 

2. The shower from the toilet. 

3. Record files and receptionist’s working 
station from the waiting room. 

Some gains offset the foregoing eliminations: 

1. The width of both rooms “A” and “B” is 
increased three inches. 

2. The width of the Minor Treatment room 
is increased nine inches. 

3. A HYDROTHERAPY CUBICLE. 

4. Supply cupboard in room “B.” 

The waiting room is 7 ft. - 3 in. wide and con- 
tains five chairs. 

Compared to Fig. 46, this layout has identical 
Treatment Facilities plus a hydrotherapy cubi- 
cle. Though a capacity of 70 Treatment Func- 
tion cases per day was assigned to Fig. 46, the 
capacity of this layout is set at 45 cases per 
day. This design is primarily concerned with 
operation by a full-time industrial nurse. In De- 
partments of this size, it is highly improbable 
that Employment Examinations would be at- 
tempted. Physician service is apt to be “on call.” 
An assistant will probably be necessary to as- 
sume clerical responsibility. With this in mind, 
the record files and desk have been placed in 
the Minor Treatment room at the location fur- 
thest from “RN,” the point of greatest nursing 
activity. 

The folding partition in room “A” can be 
moved freely in both directions or latched at 
the ends to either or both walls. An 18-inch 
clearance allows space for movement between 
the edge of the opened foldaway bed and the 
partition. This is enough space for manipula- 
tion and use of a variety of physiotherapy units 


Industrial Medicine and Surgery 








XUM 


= 


A aA « Hm ww _—- oF et aa ee ele ee eae 


ome 


-_ — 


~~ ai zk es ae Ce [lel 


=) 


ee ell en 4°) 




















square foot area that contains 
the waiting room and room B. 
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Pie This will leave us a 264 square 
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: = —_{] Medical Department of minimum 
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ll 3 ? 4: gest a layout that is any smaller. 
ai = veNTMES : This area is one half the size 
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The first of the two layouts 


Bl planned for this 264 square foot 
= area does NOT HAVE A WAITING 


ROOM, and is presented in Fig. 
48. The gross inside dimensions 
appear at the bottom. 


areas that have been subtracted 
from the original 517 square 
| | feet, line tracings of the wall 


| In order to visualize the two 











boundaries of Fig.46 and Fig.47 
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Fig. 47. 


such as heat and ray lamps, diathermy and small 
“hot soaks” and hydrotherapy “whirlpools.” In 
Departments as small as this, we strongly re- 
commend MOBILE units. Stationary units not only 
prohibit the flexible use of space; they often 
require special wiring and plumbing fixtures. 
The partition will afford privacy to the hydro- 
therapy and foldaway bed cubicles. Push the 
partition back against the upper wall and there 
will be a maximum of clear space in which to 
turn or handle a stretcher case. The doorway 
into room ‘“‘A” will remain open most of the time. 

The most direct pathway from “RN” into room 
“B” is through the toilet. This route will be 
used often. A swinging door is recommended. 
The door between the toilet and room ‘“B” will 
seldom be closed, while the door from the waiting 
room into room “B” will seldom be opened. It 
will rarely be necessary for the nurse to use the 
waiting room entrance into room ‘“‘B.” 

Two relatively private cubicles can be formed 
in room “B” by means of the folding partition. 

How small can a layout be before it is un- 
worthy of the title ‘“Medical Department” and 
rates the title ‘first aid”? This is a moot ques- 
tion. We have certainly passed the day when 
“a locker room bench and cigar-box equipment” 
was considered worthy of the latter title. The 
exact point in size where the titles should change 
places would be hard to define. We venture the 
opinion however, that the size of the two lay- 
outs that follow are border line and that if 
they were made any smaller they could not be 
considered ‘‘Medical Departments.” 

The 20 ft. - 6 in. dimension of Fig. 47 is cut 
down by 7 ft. - 9 in. which will remove the 160 
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are shown. The outside Emer- 
gency Exit is omitted. 

Solid black represents an ‘L” 
shaped and a straight opaque barrier 60 inches 
or less in height. These barriers serve the same 
purposes as the “1” arrangement, namely, to 
provide privacy for patients in the two chairs, 
and to permit the nurse at RN to have visual 
control of the entrance into the Department. 

There has been no change from Fig. 47 in 
the left to right arrangement along the front 
wall of the Record-file, Desk, Phone, Lavatory, 
and Active Supply cabinets and work shelf. 

Elimination of “clear-way” to the Emergency 
Exit that existed in Fig. 47 provides additional 
space that has been put to the following uses: 

1. Active Supply cabinets and work shelf for 
the treatment cubicle on the left. 

2. Substantial increase in the front-to-back 
dimension of TREATMENT-PHYSIOTHERAPY room 
(Room A in the previous layout). A larger space 
for SUPPLY-STORAGE is made available. 

The width of the room along the front wall 
has been increased by six inches. This increase 
is the result of moving the entire toilet six 
inches toward the right. Space for a nurse’s 
locker, a closet, or both is made available at the 
right end of the HYDROTHERAPY cubicle. 

Comparison of Fig. 48 with Fig. 47 will make 
all of the above changes graphically evident. 

Attention is called to the position of the toilet. 
The sliding or folding door in the front wall 
will seldom be used and will remain closed most 
of the time. Note the position of the inward- 
swinging door in relation to the foldaway bed. 
This door is apt to remain open most of the time. 
For those extremely miserable gastrointestinal 
sufferers who have “projectile urges,” to have 
toilet facilities in sight and within jumping 
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Fig. 49. 


distance is tranquilizing therapy par excellence. 
We recommend architecture that prevents the 
physical, mental, and emotional distress inflicted 
by bed-pan equipment. This recommendation has 
been kept in mind when positioning toilet fa- 
cilities in this and in all previous layouts. An 
emesis basin is needed only on rare occasions. 
The divided swinging doors at the Physio- 
therapy are placed at a 45° angle to the path- 
way from the Department entrance for a reason. 
It is virtually impossible to make a 90° turn 
with a stretcher case in a pathway as narrow as 
this. Indeed, in Departments so small as these, 
inches count, and the uses of angles and un- 
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aeeaiee aaaee orthodox arrangements are of 
— | practical importance and value. 
This last observation fosters a 

bit of advice to those of you 

who furnish an architect with 

your own carefully worked out 

project sketch for a small De- 

e partment. INSIST ON REVIEWING 

Z THE ARCHITECT’S FINAL PLAN 

= | | AND SPECIFICATIONS BEFORE 

“* CONSTRUCTION BEGINS. The most 

perfect plan of industrial phy- 
sician or nurse can turn out to 
be functionally worthless because 
of adherence to contemporary, 
conventional, and orthodox ar- 

chitecture and construction. 
The second of the two layouts 
| | suggested for this same area is 
| presented in Fig. 49. The chief 
difference from the _ previous 
layout can be noted in the lower 
or forward half which now con- 
tains a waiting alcove and a one- 
chair Treatment room. While an 
all-purpose chair is shown, choice 
of any type chair is, of course, 

optional. 

The solid black partition sep- 
arating the waiting alcove from 
_| | the Treatment room is 60 inches 
=a | high. A two-way swinging bar 
| | | type door of the same height 
| placed at the upper end of the 

partition screens the opening 
into the Treatment room. As in 
previous layouts the nurse has 
visual control of the waiting 
room and of the entrance into 

the Department. 
The closet that appears in the 
| Hydrotherapy cubicle of the pre- 
— vious layout has been replaced 
with a perpendicular (vertical) 
type of foldaway bed. With 
this exception the layout and 
dimensions remain the same. The type of fold- 
away bed shown was described in Section III 
and illustrated in Fig. 20. We have used the 
perpendicular type here chiefly for purposes of 
illustration. It could just as well have been the 
horizontal type. Indeed, the horizontal type is 
generally preferred because it requires less phys- 
ical effort on the part of a nurse to open and close 

this type. 

Storage space, always at a premium in small De- 
partments, is an important item. While planning, 
always consider the possibility of installing some 
type of storage facility whenever and wherever 
a potential opportunity presents itself. For ex- 
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Fig. 50 


ample, in the last two layouts we have indicated 
a potential space for storage under the foldaway 
bed. The linen chest in the corner of Room B 
in Fig. 27 is another example. Walls in small 
rooms afford space for shelves and cupboards, 
as shown in the accompanying photograph. (Also 
in Figs. 18 and 19.) In the photographs, the 
shelf is 58 inches and the bottom of the cup- 
boards 70 inches above floor level. 

Incidentally, the open Examination-Treatment 
table in Fig.50 is the same one that is shown 
in Fig. 20 in the vertical position. Note the per- 
manent support fastened to the wall, on which 
the free end of this foldaway table rests. The 
inside width of this small Examination-Treat- 
ment room is 6 ft. 4 in.; the length, 7 ft. 

These two final layouts are primarily ONE 
NURSE Departments designed to serve TREAT- 
MENT FUNCTION cases only. If given a choice 
between the two, we prefer the one without a 
waiting room (Fig. 28), but with a second Treat- 
ment station. In the discussion of the inade- 
quacies of a Department that was equipped with 
only one Treatment chair, it was recommended 
that “when it is at all possible, install two minor 
treatment stations even in the smallet Depart- 
ments manned by only one nurse.” With a second 
Treatment chair, the nurse can proceed from 
one case directly to another with no loss of time 
or motion. In a Department as small as this 
it is unlikely that numbers of patients will ar- 
rive at the same time. Therefore, in our opinion, 
a waiting room is a negative use of space, which 
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can be turned to positive, practical working ad- 
vantage. 

What is the capacity of Departments as small 
as this? We set the capacity at an average daily 
load of 35 TREATMENT Function cases, and allow 
for occasional high days of 35 plus 30% (10.5) or 
45 to 46 cases. (See Section II, Table XIII.) 
Another factor has been taken into considera- 
tion in setting the above figures of 35 and 46 
cases. Extensive time studies determined that 
an average of 11.57 minutes of medical staff time 
(physician’s time not included) was required 
to care for a Treatment Function case (direct 
service) *. This factor includes professional serv- 
ice, complete recording and clerical service, 
and time required to procure, account for, pre- 
pare, and maintain all medical equipment and 
supply. This is a ONE nurse Department and, 
hence, the nurse most perform all of these func- 
tions. Thirty-five cases X 11.57 minutes amounts 
to six hours and 45 minutes of uninterrupted 
working time per day required of the nurse. 
This allows approximately 15% flexible time to 
the nurse in an eight-hour day. Forty-six cases 
(high days) xX 11.57 minutes amounts to a 
daily requirement of eight hours and 52 minutes 
of the nurse’s time. Further elaboration is not 
necessary. 

Finally we present an example to illustrate 
some reasons for advising that you carefully 
REVIEW THE ARCHITECT’S FINAL PLAN AND SPEC- 
IFICATIONS BEFORE CONSTRUCTION BEGINS. 

Fig.51 is the suggested layout of a Medical 
Department as it was presented to the architects. 
This is a small Department. The use of INCHES 
counts. Medical personnel were concerned with 
attaining functional efficiency and making the 
best use of the assigned space. 

Attention is called to the following chief items: 

1. The partition between the waiting and 
minor treatment rooms is aligned with the 
pushed-back end of the folding partition that is 
opposite to it. Had the partition been aligned 
with the toilet wall the width of the minor treat- 
ment room would be reduced by 18 inches. The 
width of the minor treatment room in this plan 
is 11 ft. 6 in. If, on the other hand, the toilet 
wall were moved to the left in alignment with 
the partition opposite to it there would scarcely 
be room enough to accomodate more than ONE 
cubicle. 

2. In the LABORATORY the work shelf and 
cabinets are arranged so as to be most convenient 
to a person working at the location indicated by 
the circle (stool). Shelf and cabinets are within 
easy reaching distance to the right or to the left 
of this position. The SURGICAL LAVATORY. is sit- 
uated where it is more accessible and will afford 


*Industrial Medical Potentialk—A Time and Job Analysis of 
Medicine in Industry. Industrial Medicine, 18:7, 270 (July) 1949. 
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the most “elbow room” to those who must use it. 
Users of this lavatory will not interfere with 
activity in the laboratory. 

3. The total space alloted to the two cubicles 
is 14 ft. 6 in. long and 8 ft. 9 in. deep. When 
all folding partitions are closed, denoted by the 
broken lines, each cubicle occupies a floor space 
of 7 ft. by 8 ft. 9 in. Each foldaway bed, de- 
noted by the dotted lines, is 6 ft. 6 in. long and 
30 in. wide. The cubicle on the left is equipped 
with a HORIZONTAL type bed. The two feet and 
three inches remaining at the end of this bed 
provide space for installation of a cabinet to 
hold supplies, linens, and instruments. The 
cubicle on the right is equipped with a PERPEN- 
DICULAR type bed. When opened, the edge of 
this bed clears the central folding partition by 
approximately four inches. (Note the supply 
cabinet in this cubicle.) 

Because these cubicles are so small the asym- 
metrical positioning of the beds is suggested to 
serve the following specific functional purposes: 

(a) Allow maximum space on the right side 
of prone patients for examination, care, or treat- 
ment. 

(b) Provide maximum room to facilitate the 
transportation and handling of stretcher cases. 

(c) Provide sufficient clearance across the end 
of the bed in the cubicle on the right to allow 
the nurse free passage between the two cubicles, 
without invading the waiting room. 

Since the toilet is separately closed-off, the re- 
cessed sliding doors to the lavatory will seldom 
be closed, thus providing a convenient passage 
for the nurse from the Minor Treatment. 
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sented in Fig. 52. This is the 
final plan and the Department 
was constructed according to it. 

To the eye the final plan is a 
distinct improvement over the 
suggested layout. It appears less 
“cut-up,” better balanced, and 
more symmetrical. Does it con- 
tain the same degree of func- 
| tional efficiency, and does it 

make equally good use of the 

available space as the suggested 

layout? If the answers are yes, 

then well and good. However, the 
| time to answer these questions 
O | decisively is “BEFORE cON- 
\ | STRUCTION BEGINS.” We _ will 

ie therefore apply to this final plan 
a discussion of the same chief 
items enumerated during discus- 
sion of the suggested plan. 

1. The two main partitions 
are now in alignment. It does 
look better. To achieve this, however, the waiting 
room partition has been moved one foot toward 
the right. This robs the Minor Treatment room 
of ACTIVE space and transfers it to NEGATIVE use 
in an enlarged waiting room. The Minor Treat- 
ment room is now only 10 ft. 6 in. wide. At the 
same time the lavatory wall has been moved six 
inches toward the Jeft, which reduces the length 
of the space alloted to the bed cubicles to 14 feet. 

2. In the LABORATORY the work shelf, cabinets, 
and location of the SURGICAL LAVATORY have all 
been drastically altered. Fig. 53 which shows 
this arrangement speaks louder than words. It 
would require more than a ‘“boarding-house 
reach” to cover the distance to the respective ends 
of this shelf from a central position. Apparently 
the left end of the surgical lavatory will block 
use of the last lower cabinet section and drawer. 
The two doors of the same section above the work 
shelf open outward from the center, which would 
make access to and use of this cabinet quite awk- 
ward. The cramped quarters of the SURGICAL 
LAVATORY afford practically no ‘elbow room,” and 
the users thereof would most certainly interfere 
with any other activity in the Laboratory. 

3. A perpendicular type foldaway bed is neatly 
centered in each cubicle. A false wall one foot 
deep, in which the beds and dividing partition are 
recessed, decreases the depth of the cubicles to 
7 ft. 9 in. (8 ft. 9 in. in the suggested plan.) 
There is no wall space available for supply or 
storage cabinets. The sliding door to the lavatory 
is NOT recessed and when open takes up wall 
space within the cubicle on the right. 

Not only do inches count; arrangements that 
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may appear unorthodox and bi- 





zarre on paper can be of great 
importance to functional efficien- 
cy, especially in small Depart- 
ment layouts. Objectively to 
demonstrate this the upper third 
of the respective plans are omit- 
ted and in Fig. 54 the SUGGESTED 
plan is placed above and aligned 
with the FINAL plan below. Lt 

The dimensions appearing in 
the cubicles indicate the clear- 
ance distances and working spa- 
ces around and between the beds. 
These should aid the reader to 
visualize and compare the poten- 
tial efficiency involved in the 
transportation, handling, exami- 
nation, care, and treatment of 
patients in the cubicles of the 
respective plans. Work effort and 
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motions of medical staff can like- 
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wise be appraised. The contrast 
in potential working efficiency in 
the two Laboratories will be evi- 
dent when their layouts are compared. This is 
enough detail. 

Two photographs of the cubicles taken from 
the waiting room in the FINAL plan are presented 
(Figs. 55 and 56). 

In Fig. 55 all partitions are fully ‘‘pushed 
back”. Note the symmetrical centering of the 
beds in the cubicles and the type of sliding door 


Fig. 53. 
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Fig. 52. 


to the lavatory on the left. It is obvious that 
there is little if any wall space available for prac- 
tical use. One could surmise however, that when 
the partitions are open the general appearance 
of this arrangement might be preferable to the 
asymmetrical arrangement in the suggested 
layout. 

In Fig. 56 the beds are ready for use and the 
partitions are two-thirds closed. The practical 
usefulness of this arrangement would appear to 
be limited to ambulatory persons in need of a 
nap. As implied when we compared the dimen- 
sions in Fig. 54 this arrangement would prove 
inconvenient and impractical for active trans- 
portation or care of the sick or injured. 

Medical personnel recommended to the archi- 
tects that “soft-toned harmonious colors” be 
used in the interior of this Department. Look at 
the photographs again. The walls and ceilings 
are a rhapsody in glaring WHITE. The floor cov- 
ering is a sharply contrasting full toned royal 


BLUE. Such an example of creative artistry might 
make quite an impression on the occasional 
visitor. WHITE, however, has proved anything 


but restful or relaxing to patients, especially if 
they are apprehensive or in pain. Indeed in a 
medical environment this color can create some 
disquieting psychological associations. White, 
adopted and widely used in hospitals, circa 1880, 
has long since been abandoned in favor of finishes 
and tile of pastel hue. In the introductory re- 
marks to Section I it was observed that “few 
architects or contractors work in the quarters 
they design or build.” At times perhaps they 
should, in order to learn firsthand some of the 
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minds working along the same 
lines will produce numerous im- 
provements. 

It is believed, however, that 
the basic principles and reasons 
supporting these plans will hold 
good in any type of industrial 
Medical Department for many 
years to come. Those principles 
and reasons have been applied in 
this section to attain these chief 























objectives: 

1. To insure conditions con- 
ducive to the best possible care 
and comfort of the individual 
patients. 

2. To provide working condi- 
tions which will waste no time 
and motion on the part of med- 
ical personnel. 

3. To make the best possible 
use of whatever space is avail- 
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Fig. 54. 


effects produced by the environments they create. 
As pointed out in the previous section, ‘“chro- 
matic monotony can very well become an environ- 
mental fatigue factor.” In this Department 
medical staff members would be constantly ex- 
posed to a monotonous expanse of WHITE that 
could be a contributing factor in complaints of 
occular discomfort and eye strain. 


N CLOSING this section, we call attention to the 
great number of interchangeable ideas and 
layout arrangements that the plans contain. A 
layout plan that can not be improved upon is 
yet to be designed. It would be presumptous in- 
deed to present the plans in this article as our 
idea of perfection. They represent developments 
by the “trial and error’ method, and are passed 
along with the confident expectation that many 
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sumnaecat able. 
lt is believed that the many 
— small details which have been 


covered are of great importance. 

Like tiny pebbles, small irrita- 
tions can cause much unconscious discomfort and 
attention to details is well repaid in the smooth, 
tranquil operation of a Department working at 
peak efficiency. 


OTE: This is the last of the four Sections in 
which DOCTOR FULTON has presented his sub- 
ject. Section I appeared in January; Section II 
in February; Section III in March and April; 
and Section IV, in these pages, brings the pres- 
ent study to its close. The subject matter of 
all four Sections, with some revisions and ad- 
ditions, are to be included in DOCTOR FULTON’S 
forthcoming book on ‘Medical Departments.” 
DOCTOR FULTON’S address at the Industrial 
Health Conference at Atlantic City in April was 
based on the material of Section IV. 
(28536 Wildwood Trail, Farmington, Michigan.) 
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Everybody’s Business 


—The Problem of Fall-out and Radiation 
SAPPINGTON MEMORIAL LECTURE 


C. W. SHILLING, M.D. 


Deputy Director, Division of Biology and Medicine 


INCE ionizing radiation is a fundamental de- 

terminant in biological processes, there is no 
question that radiation in a sufficient amount will 
cause biological changes. Therefore, the question 
one has to answer is not does it cause change, 
but how much radiation does it take to produce 
a measurable biological change? Will a single 
ionizing event — a quantum do it, or does it take 
a megaton hydrogen bomb? Certainly a hydrogen 
bomb explosion will do it! And certainly the bomb 
which exploded over Hiroshima caused biological 
damage. It is estimated that there were 10,000 
roentgens at Ground Zero. It is estimated that 
there would have been 140 r exposure at 8% 
miles, if there were no protection. 

In the presence of this type of destruction it 
is hard to imagine that any living matter would 
survive. For that matter, if one is close enough 
to Ground Zero he does not need to worry about 
radiation, for either the heat or the blast effects 
will be lethal to living organisms. 

Following is a brief discussion on radiation 
effects, under four headings: the single cell, or- 
gans and organ systems, the total mammalian 
organism, and genetic or population group 
effects. 

In the single cell there are a number of possible 
effects as the result of ionizing radiation of suf- 
ficient magnitude — alteration of gland secre- 
tion, enzyme inactivation, size increase, pigmen- 
tation changes, restricted motility, interruption 
of mitosis, suppression of growth, disturbance of 
metabolism, and, of course, cell death. 

In a single cell the range of sensitivity to radi- 
ation is so great as to be almost incredible. For 
example, only .01 7 is required to modify the 
growth of a fungus (phycomyces blakesleeamus ) 
whereas it takes 350,000 7 or 35 million times as 
much to kill half of the Infusoria (single-celled 
protozoa). 

A movie was shown which beautifully demon- 





Presented at the Forty Third Annual Meeting of the INDUs- 
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strated biological changes caused by large 
amounts of radiation. First demonstrated was the 
increase in space between the cell substance and 
the membrane caused by the gelatinous material 
of the cell taking up water from the outside and 
thus causing the cell membrane to be pushed out. 
This effect varies quantitatively with the amount 
of exposure. 

Next shown was delayed cell division caused 
by radiation. The onset of the first cleavage fol- 
lowing fertilization is delayed in accord with 
the amount of radiation exposure to one or the 
other of the gametes (sperm or ovum) before 
fertilization. 

Finally, multiple cleavage following radiation 
of one or the other of the gametes was shown. 
This is dependent upon a minimum level of ex- 
posure, and therefore in contrast with the pre- 
viously described process which involves changes 
in the organism which vary directly with the 
amount of exposure to radiation. Other cell 
changes could be demonstrated but this serves 
to illustrate that ionizing radiation does cause 
cell change. 

Now for an example of a mass of differentiated 
cells forming an organ or organ system, consider 
the skin. Experimental work has shown that 
radiation skin burns are histologically quite like 
thermal burns. It takes a large amount of beta 
radiation to cause demonstrable effects. For 
example, beta radiation to the feet of one of the 
Rongelap girls caused a severe burn but she was 
probably exposed to approximately 2,000 r for 
several hours. Healing was complete within a 
few weeks — in fact, this type of burn is quite 
like an ordinary thermal burn. 

Radiation effects on bone, as another type of 
organ, are on the bone marrow and can come either 
from external exposure from gamma radiation 
or may come from internal radiation from a beta 
emitter such as Strontium®® which is a bone- 
seeker. There is evidence that sufficient amounts 
of radium which are also deposited in the bone 


349 





may cause either leukemia or, after many years, 
sarcoma. And exposure to 50 r of radiation 
promptly delivered may be detected as a transient 
depression of the white blood cells or platelets. 

Organs or tissues vary in their sensitivity to 
radiation. The lymphocytes are most sensitive 
and will show change following exposure to 100 
rad (an international unit which indicates the 
absorbed dose in the tissue) and the thyroid has 
the least sensitivity requiring 5,000 rad for de- 
monstrable change. The other organs and tissues 
in order of descending sensitivity are lympho- 
cytes, testis, intestines, ovary (germinal cells), 
skin, bone, liver, kidney, and thyroid. 

If the parts respond to ionizing radiation it is 
obvious that the whole mammalian organism 
would show response to whole body irradiation. 
Nausea and vomiting are the earliest observed 
symptoms, followed in the heavily irradiated 
cases by diarrhea, inflammation of the mouth 
and throat, fever, rapid emaciation and early 
death. From 400 7, the median lethal dose 
(MLD), there will be the same symptoms with 
a delayed onset and longer period of illness, and 
with recovery of half of those exposed. From 
moderate exposure there may be no early symp- 
toms but some evidence of moderate illness in 
the third and fourth week followed by complete 
recovery. 

In addition to these clinical symptoms of radia- 
tion sickness, the total mammalian organism 
demonstrates several types of general effects in 
response to whole body irradiation of relatively 
high level, such as premature aging, life shorten- 
ing, and increased incidence of leukemia and of 
malignancy. 

These somatic effects are, of course, extremely 
important to the individual involved but are not 
important from the standpoint of genetic damage 
or genetic burden to the human population. For 
a medical group it is not necessary to discuss 
the principles of inheritance, but it might be well 
to remember that every cell of a person’s body 
contains a collection of hereditary units called 
genes which have been received from the parents, 
the parents’ parents, and on back. These genes 
in combination from both parents control in- 
herited characteristics. But from the point of 
view of heredity, only the genes in the germ 
cells in the gonads (ovaries and testicles) are 
important for they play the essential role in 
reproduction. In combination they transmit in- 
herited characteristics from the parents to the 
children and thence to the grandchildren and 
even more remote descendants. Thus, each living 
person is the product of the genes or hereditary 
material he received from his parents. Several 
thousand genes are involved in this transmission 
from parents to offspring. Usually, a gene is 
passed on unchanged, but a gene may change, 


350 





or mutate, once in a while under natural condi- 
tions so that the genes of the offspring are dif- 
ferent from those of the parent. These changes 
or mutations may be induced by such factors 
as chemicals, carcinogens, heat, and, of course, 
by radiation. 

One type of mutation leads to cell death at the 
time of, or soon after, the next cell division and 
this is called a lethal mutation. A lethal mutation 
has no significance from the standpoint of hered- 
ity, of course. The second type of mutation which 
is the most significant biologically, is the sub- 
lethal mutation — changes involving nuclear 
modifications which impair cell function but not 
sufficiently to prevent cell division nor transmis- 
sion of the change or weakness from one cell 
generation to the next. Most of these sublethal 
mutations are considered to be deleterious with 
only rarely a beneficial mutation occurring. 

Radiation, among other agents, is known to 
produce gene changes or mutations, and the 
frequency of mutation of genes is proportional 
to the amount of radiation received by the cells 
of the gonads. Ior genetic effects, the total 
amount of radiation received before parenthood 
is important, not the rate of exposure nor the 
duration of exposure. Most geneticists agree that 
radiation effects are proportional to the amount 
of radiation, are cumulative, and that the effect 
is a straight line function, with no threshold 
being evident. 

There is much speculation in the popular press 
about the type of genetic effects one can expect. 
Since it is conceded that most of the mutations 
are harmful, it is obvious that there will result 
either physical defects or lowered functional 
capacity of the offspring. But I must point out 
that this does not necessarily mean “monsters” 
or “serious handicap” or “piteously deformed” 
children, for most of the defects will be so slight 
as to be barely noticeable. 


RADIATION has been with us since the beginning 
of time, and man has always been exposed to 
high energy radiation from cosmic rays and 
naturally occurring radioactive substances in his 
body and in his environment. This is a universal 
exposure to which ail living matter is subjected. 
There are many ways of expressing this 
background radiation but the simplest is found 
in the National Academy of Sciences’ report pub- 
lished in June, 1956. It translates background 
radiation into units affecting man, and states 
that it contributes 4.3 r to the gonads of the 
average individual in the United States during 
his developmental and most active reproductive 
lifetime, i.e., from conception to age 30 years. 
To this background radiation, must be added 
the radiation exposure to man resulting from 
the medical and dental (slight contribution) use 
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of the x-ray and the fluoroscope. For example, 
a routine gastrointestinal x-ray and barium 
enema x-ray combined, as it frequently is, with 
a fluoroscopic examination could give a gonadal 
exposure of as much as 10 to 20 r. It must be re- 
membered that this is not a universal exposure 
but a heavy exposure to certain limited numbers 
of individuals. Even so, in this area of the medi- 
cal exposure of the population to radiation, the 
National Academy of Sciences’ report indicates 
that the dose to the gonads of the average United 
States resident amounts to 3.0 r over the period 
from conception to age 30 years. 

Another type of man-made radiation exposure 
comes from fall-out resulting from the testing 
of nuclear weapons. In the ordinary atomic bomb, 
for each 20,000 tons of TNT equivalent, about 
two pounds of radioactive materials are pro- 
duced. In these two pounds are some 90 differ- 
ent radioactive species, varying in natural life- 
time from fractions of a second to many years. 
Some of this material is blown up into the upper 
atmosphere, there to be carried around the world 
and to gradually fall out onto the earth. 

Considering only the United States testing at 
the same level in the future as in the past five 
years, the National Academy of Sciences’ report 
indicates that the amount of radiation to the 
gonads during the period from conception to age 
30 years for the average person in the United 
States will amount to only 0.1 7. Compare this 
0.1 r with the 4.3 7 from background and the 
3.0 r from medical uses of the x-ray. 

There are still other possible sources of radia- 
tion exposure. One of these is the power reactor. 
The statistical probability of an accident is quite 
remote, but one did occur rather recently in Eng- 
land and the local area around the reactor was 
contaminated. It is always possible to evacuate 
any persons in the contaminated area so exposure 
to human beings is minimized. 

The extensive use of isotopes in research, in 
medical practice, in agriculture, and in industry, 
offers still another potential hazard which may 
lead to exposure of limited numbers of individ- 
uals. Three interesting incidents may serve to 
illustrate the possibilities of exposure. 

A scientist, who was quite worried over the 
possible genetic hazard due to fall-out, recently 
was measured for his body radioactive content 
in a whole body counter. The counter practically 
went off scale, indicating heavy contamination 
which none of the other subjects in the group 
showed. It took a good deal of questioning before 
the cause was finally determined. Over a year 
before he had been a voluntary subject in a vita- 
min B-12 experiment in which the vitamin had 
been tagged with Cobalt 60. Surprisingly to him, 
some of this material had remained in his body 
and apparently concentrated in his liver. 
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In a manufacturing plant on the West coast, 
a cat was found playing with a small Cobalt 
60 source. The source was retrieved and placed in 
the lead container where it should have been all 
along, but the cat ran away during this activity. 
Then came the problem of what to do about the 
“contaminated” cat. Finally, all the cats around 
were rounded up and done away with. 

In Milford, Connecticut, a Cobalt 60 source, 
attached to a string and suspended to a floor be- 
low, was being used on a construction job to 
‘adiograph welds. An employee of the construc- 
tion contractor removed the Cobalt 60 capsule 
from the string and put it into his shirt pocket; 
he removed it sometime later and put it in the 
glove compartment of his automobile. He re- 
ceived an estimated whole-body gamma dose of 
22 to 26 rad: and an estimated dose to two small 
skin areas of about 3,600 rad each. No blood 
changes were detected and there have been no 
latent effects two years later. 

There are still other general areas of possible 
contamination of the environment and therefore 
of possible human hazard. When radioactive ma- 
terials are mined, processed, machined or moved 
from place to place, there are definite possibili- 
ties of accidents and therefore, of contamination 
of limited areas and of a few individuals. The 
disposal of radioactive waste is another possible 
hazard. Water used as a reactor coolant and 
passed into a river may be slightly radioactive; 
gases from the stack of a processing plant may 
disperse radioactivity into the atmosphere and 
the handling and disposal of higher level wastes 
present a potential hazard unless due precautions 
are taken. 

None of these last possible hazards can affect 
more than a few individuals and thus they are 
not of any consequence from the standpoint of a 
genetic burden to society. 

Various sources of radiation and the possible 
-adiation hazard to human beings have been out- 
lined, but the question remains, what can be done 
to eliminate or minimize the radiation hazard? 

First, what can be done about background ra- 
diation? Obviously man cannot control this. It 
would be possible, of course, to avoid radiation 
from the earth’s crust by living in a balloon, but 
up there the cosmic rays would be greater. Or 
one could live in a cave and escape the cosmic 
rays but the radiation from radioactive minerals 
would more than equal the elimination of the 
cosmic rays! Parenthetically, it should be noted 
that living matter has existed in the presence of 
this background radiation since the beginning of 
the world and man has developed to his present 
state in spite of this hazard. 

What can be done about the man-made medical 
radiation? The public does not need to do any- 
thing more than has been done, for the medical 
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profession is fully awakened to the danger from 
the use of x-ray and the fluoroscope and is taking 
measures to cut down on all unnecessary expo- 
sure. Unnecessary exposure means, for example, 
the elimination of the practice of routine pre- 
ventive pediatric fluoroscopic examination where 
the doctor, with the mother as an onlooker, puts 
the infant under the fluoroscope and looks at its 
bones. In this same class is the use of the x-ray 
for pelvimetry in the first trimester of pregnancy. 
Both of these practices should be and are being 
eliminated, and most certainly the use of the 
x-ray for the fitting of shoes should be outlawed. 

On the credit side also, it should be noted that 
a new type of x-ray film has been developed which 
is three times as sensitive as the old type film, 
thus allowing a marked reduction in exposure. In 
addition, many improvements have been made 
on the modern x-ray machines providing more 
adequate shielding, thus cutting down on scatter. 

What can be done about the problem of fall- 
out? In the first place, a great deal is being done 
to find out what the problem really is. A sampling 
program, extensive in scope, is being carried out 
to analyze samples of air, water, soil, milk, food 
stuffs, and bones on a world-wide basis. Fortu- 
nately, for the present foreseeable future (barring 
war), the hazard from fall-out is not sufficiently 
great to warrant the cessation of testing. In the 
presence of this international crisis, this nation 
must be prepared and thus continue to develop 
nuclear weapons and defense against nuclear 
attack, and the only way to do this is by con- 
tinued research and testing. So for the good of 
the nation the calculated risk for the few involved 
must be taken. 

The only other significant hazard is the indus- 
trial use of radioactive materials. What steps 
can be taken to lessen this hazard? Here industry 
has an enviable record in every way. First, re- 
search into every hazard has been conducted as 
it presents itself. Every new rare earth, every 
new compound that comes into industrial use is 
carefully tested for its acute and chronic toxicity. 
Other areas of research are pushed forward so 
as to achieve the maximum in knowledge and 
thus assure the maximum in protection. That 
research work is not only performed, but is 
published for all to read, and is well illustrated 
by the volume of work which has been done on 
Plutonium. A list of references on work con- 
cerning Plutonium hazards was recently com- 
piled. It showed that there had been eight books 
written in which the problem had been treated; 
that 86 technical reports had been published and 
released covering various aspects of the prob- 
lem; and that in addition, 46 articles had ap- 
peared in the scientific literature, some as far 
back as 1945. All of this on the hazard of Plu- 
tonium alone. 
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Protection of the worker has been uppermost 
in the minds of all of us. Regulations have been 
drafted, standards have been set and rules have 


been laid down for his protection. Rules for 
radiation protection may seem to be complicated 
and of somewhat mystical origin, whereas in 
reality they are based upon standard industrial 
practice and have been decided upon by a body 
of experts (the National Committee on Radiation 
Protection) who have been meeting at intervals 
since 1929. 

The objectives of any health and safety pro- 
gram may be considered to be two-fold: (1) to 
reduce the severity of highly probable effects 
to negligible (or, at least, acceptable) values and 
(2) to reduce the probability or risk of a very 
serious effect also to acceptable values. For ex- 
ample, in working with corrosive chemicals, one 
may wear rubber gloves and aprons, not because 
of risk to life or even of serious injury, but to 
avoid slight but unnecessary and undesirable 
injury to the skin which might otherwise result 
from contact on a continuous basis. In working 
with a machine, one may employ safeguards 
designed primarily to guard against serious in- 
jury such as the loss of a hand or an arm, or 
even of accidental death. 

The hazards associated with some activities 
may combine these characteristics. Radiation is 
a case in point. Large doses of radiation to small 
areas of the body may produce minor injuries 
without seriously affecting the individual as a 
whole. Somewhat smaller doses to a larger por- 
tion of the body or to the whole body, if received 
in a short period of time, may produce nausea 
and other symptoms of the syndrome referred 
to as “radiation sickness” without producing 
tangible evidence of serious or permanent injury. 

Much larger cumulative doses, received over 
long periods of time, may produce no symptoms 
of impaired health over a period of many years 
or throughout a lifetime. Yet one cannot say 
that such exposures are without risk. The best 
example is in the case of genetic mutations 
which we have already discussed, where increase 
in incidence of mutation is proportional to the 
exposure, and is cumulative. 

While the mechanisms by which radiation- 
induced disease may be produced are not nearly 
as well known as are those for genetic effects, 
one may speculate that at low levels of radiation 
exposure there may be some risk of a small in- 
crease in the normal levels of such diseases as 
leukemia and cancer. On the other hand, it may 
well be that there is a threshold level of exposure, 
below which there is no risk of increased in- 
cidence of these diseases. 

Bearing in mind these disease concepts as well 
as various administrative and practical con- 
siderations, a standard for industrial radiation 
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exposure has been adopted. This is the revised 
Maximum Permissible Dose (MPD) for workers 
subject to radiation exposure. Here the formula 
(age) minus 18 times five rems per year with 
a maximum of no more than three rems in any 
13 week period, is the presently accepted stan- 
dard. 

The basic objective of a program of radiation 
protection is to reduce the risks of undesirable 
or serious biological effects to an acceptable 
value. In any industrial program, it is unrealistic 
to say that the risk is zero, whatever the nature 
of the activity involved, for accidents rank fourth 
in causes of death in the United States. However, 
it is fair to say that under current standards 


and practices the hazards due to the use of 


radiation in industry are small compared to 
most other industrial hazards. 

It must be obvious that the industrial physi- 
cian and his assistants have had added to their 
already heavy duties, an entirely new complex 
of problems associated with radiation hazard. 

Because of the complexity of the total indus- 
trial safety problem, many of the larger estab- 
lishments have a staff of several professional 
persons to handle the various parts of the pro- 
gram. For example, a safety engineer takes 
care of the standard problems of unsafe or dan- 
gerous practices or conditions. A toxicologist 
handles the danger of poisoning from toxic chem- 
icals be they gaseous, liquid or solid. A radi- 
ologically trained individual, either as an indus- 
trial hygienist or an industrial physician, is also 
a necessity for larger operations where there 
is a radiological hazard. Then, of course, there 
are likely to be many other assistants in large 
plants. 


3ut what is the answer for the small plant 
that can afford only one full-time person or per- 
haps only a part-time practicing physician from 
the local community? The answer is in a special 
course of training that covers in broad scope all 
aspects of the problem of industrial safety in- 
cluding radiation safety. The small plant can 
afford only one man, but it cannot afford not 
to have complete coverage. Special fellowships 
in both industrial hygiene and industrial medi- 
cine are helping to solve this problem. In fact, 
in the United States Atomic Energy Commis- 
sion’s program at the major contractor sites 
there are about 100 industrial physicians on 
board who are trained also in radiological safety. 

The atomic age is here. Atomic propulsion has 
been demonstrated by the almost fabulous per- 
formance of the U. S. S. Nautilus. Atomic power 
is a reality. The use of the isotope has opened 
new vistas in research never before even dreamed 
of. Medical diagnosis and treatment have been 
enhanced by new uses of isotopes. Industry and 
agriculture are probably saving as much as $485 
million annually with the use of isotopes. These 
are the peaceful uses of the atom. 

There is a boisterous minority who are doing 
all within their power to hold back the advent of 
the nuclear age. But the nature of essential free- 
doms gives everyone the right to say what he 
wishes. This means, in our system, that the cog- 
wheels are loosely meshed together and make a 
good deal of noise as the machine of public opin- 
ion gradually grinds out the truth concerning, 
in this case, the balance between the risks and 
the benefits to be realized by the use of atomic 
energy. It also means that an informed public is 
necessary if rational decisions are to be reached. 





Executive Mouth 


0 sucH ills as high blood pressure and heart disease that often accompany the 

businessman’s strenuous pace, Dr. James N. Lynch, Secretary of the Chicago Dental 
Society, last week added “executive mouth.” Plenty of dental defects, said Dr. Lynch, 
are caused by “the same factors that contribute to what we call success in life.” Hard- 
driving businessmen seeking release from stress clench their teeth, jut their jaws, grind 
their molars — both on the job and in their sleep. In cases of irregular bite, this leads 
to pyorrhea, which causes the bone around the tooth to dissolve. Result: the teeth loosen 
and may fall out. Executive mouth is not limited to jobs with tension, says Dr. Lynch; 
even manual laborers with a strong drive to succeed may take their troubles out on 
their teeth. The executive-mouth victim might conceivably “be a ditchdigger who gets 
frustrated because he wants to dig better ditches, and somehow can’t do it.” 
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—— From Time, June 9, 1958. 
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Outbreak of Mercury Poisoning 
in Ohio 


DOROTHY BENNING, R.N., M.S.W. 
Industrial Nursing Consultant 


Ohio Department of Health 


Colu mbus 


N THE MIDST of the present pattern of avail- 
able preventive resources an outbreak of one 
of the oldest occupational diseases occurred with 
almost classic symptom complexes and continued 
over a period of several years without any rec- 
ognition of the occupational nature of the ill- 
ness by the employer, employees, or the com- 
munity. The following report of an investiga- 
tion of mercury poisoning illustrates the neces- 
sity for close cooperation between industry, the 
health resources of a community, as well as re- 
porting of illnesses which occur among groups of 
workers to the public health department. The 
present study serves to illustrate the social ef- 
fects within the family unit which follow or 
are directly associated with mercury poisoning 
and the economic costs associated with the lack 
of recognition of an occupational disease. It 
also demonstrates the difficulties encountered by 
the private physician in treating the occasional 
individual patient from small industry without 
the opportunity of correlating the symptoms 
with the occupational environment as well as 
the complications of mercury poisoning and the 
difficulty of differential diagnosis without reli- 
able laboratory facilities. 
In May, 1953, the occurrence of illness among 
a number of employees at a small plant in a 
rural Ohio town was reported in a chance meet- 
ing of a public health nurse and one of the em- 
ployees. The local health department requested 
technical assistance in the analysis of the prob- 
lem from the state health department and a 
study was conducted by the Division of Indus- 
trial Hygiene. 


Description of Mercury Exposure 
HIS company had been engaged in the same 
manufacturing process since 1946, in a small, 
inadequate, poorly ventilated plant which had 
recently been destroyed by fire. The company 
moved its operations to another location into an 
incompleted new building in the same town. 


Presented before the American Conference of Governmental 
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The company produced carbon brushes used by 
the electrical industry for use in automotive 
generators. The process consisted in cementing 
a copper tail wire into carbon blocks by tamp- 
ing the wire in a whole in the carbon block 
using a copper amalgam compound. These brush- 
es were of two sizes, the tamping was done by 
hand on the small blocks and by semi-automatic 
machines on the large ones. Following the tamp- 
ing operation, the brushes were baked in a small 
oven at 525° F. for the small ones and at 725° 
for the large ones. The free end of the tail wire 
was soldered by hand operation or clips were 
crimped on the end and then soldered by hand. 
Approximately 100 pounds of the tamping 
powder were used each week. A sample of the 
tamping compound used in February, 1953, was 
found to contain 22% mercury and a sample col- 
lected in May, 1953, contained 24%. 

No precautions, either engineering or sanitary, 
were taken at the plant. The tamping compound 
was spilled on the floor, and work surfaces, and 
covered the hands, faces, and clothing of the 
workers. The employees ate and smoked at their 
work and laid their cigarettes in apparently con- 
taminated areas. A large pail of the compound 
was left uncovered in the room. At the end of 
the day, the women swept the plant. No provi- 
sion was made for change of clothes; washing 
facilities were minimal so that the workers 
couldn’t avoid taking a certain amount of con- 
tamination home with them. It was quite evi- 
dent there was multiple exposure to mercury at 
the plant through inhalation, absorption, and 
ingestion. 


Atmospheric Concentrations 
N ORDER to determine the atmospheric con- 
centration of mercury, a General Electric 
Mercury Vapor Detector was used to locate the 
areas of highest concentration. All air samples 
were then collected at these locations with the 
xreenberg Smith Impinger, using the iodine- 
potassium-iodide solution as the collecting agent. 
These were analyzed according to the approved 
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and revised methods adopted as standard meth- 
ods by the American Conference of Governmental 
Industrial Hygienists. As is shown in Table I, 
the principal concentration in the atmosphere 
was vapor, the dust accounting for a minor 
amount of the total concentration. The total 
concentration in the atmosphere of mercury 
varied from 2 to 7.5 times the maximum allow- 
able level of .1 microgram per cubic meter of air. 


Clinical Symptoms 

T THE TIME of the first visit to the plant by 

the industrial nursing consultant, there were 
34 persons at work with two on sick leave. All 
the employees but the plant manager were 
women, ranging in age from 18 to 50. They 
were residents of the immediate and surround- 
ing rural counties. A review of the records 
which were available only from 1952 showed a 
constant turnover with a core of steady em- 
ployees; some having been with the plant since 
1947. A total of 78 were listed, 49 having worked 
less than six months. The investigation was ex- 
tended to a group of workers employed prior to 
1952 when it became apparent that illness may 
have occurred in previous years. Referrals were 
made by one former employee to others and in- 
formation on an additional 18 women was ob- 
tained. The private physicians and dentists of 
the local and surrounding area were visited and 
hospital records reviewed. 

Tape recordings were made of some of the 
interviews, many of which occurred in the 
homes widely distributed throughout the country- 
side. The women displayed a detached, shy nerv- 
ousness during the interviews. One of the women 
who had particular difficulty telling her story 
sent the following letter which clearly illustrates 
the type and time sequence of symptoms ob- 
served by these employees. 


“On November 29, 1949, I started working at the 
——— company. At the time I started, they were 
using a black tamping powder, later they changed 
to a reddish looking powder. I don’t know if this 
had anything to do with it, but a lot of us girls 
began feeling sick to our stomach, and so sleepy 
all the time, and in most cases, like myself, I got 
a sore mouth and had dizzy spells, and I began 
to be so weak and tired that at night when I got 
home from work it was hard to even get my supper 
and do my work. I got so grouchy and nervous I 
would ery at nothing, and I never went anywhere 
at night with my husband. At first I would go to 
bed and sleep so sound I would get up tired the 
next morning, but later I got so my sleep was so 
restless that I often would awaken suddenly and 
have a fluttery feeling like I was scared or floating 
in space. So on October 1, 1951, I quit and went 
to see Dr. and he examined me and said I 
probably was working too hard and I seemed to be 
in a run-down condition and I should lay off work 
and rest a while. At this time my gums and mouth 
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had given me so much trouble I had all my teeth 
pulled. But my mouth healed slowly. By March 12, 
1952, I had gotten to feeling better so I decided 
to go back to work. My skin had a rough-look like 
an elephant’s skin, especially my arms. Then there 
was an odd thing that always happened. I have a 
yellow gold wedding ring, and it would turn white — 
still shiny —- but just like white gold and after I 
washed and got home it would turn back to yellow 
again. I missed only a few days of work because 
we had a lot of expense and I needed the money 
so I worked even when I didn’t feel good but from 
November, 1952, to February, 1953, I kept feeling 
worse and getting trembly and nervous and my 
eyes bloodshot and I seemed to forget things so 
easily and my legs and arms hurt and got so tired 


TABLE I. 
ANALYSIS OF ATMOSPHERE SURROUNDING 
OPERATIONS BEFORE CONTROL 


TAMPING 








Location Total Mercury Mercury in Dust Mercury Vapor 
in Atmosphere in Atmosphere in Atmosphere 


North center 

of solder table 
Northeast end 
of west tamp- 
ing table 0.46 0.08 0.38 
Northeast 
corner of 
oven table 





0.32 mg/m** 0.02 mg/m* 0.30 mg/m? 


0.204 0.014 0.19 


Large brush 
tamping area 0.23 0.05 0.18 


Large brush 

baking area 0.20 0.02 0.18 

South of 

west tamping 

table 0.75 0.38 0.37 
* meg/m* equals milligrams of mercury per cubic meter of 

atmosphere. 


and swelled that it made me tired to comb my hair, 
and I noticed I kept getting a pain in my heart so 
much and it would pound if I got over-excited or 
tired. Then on February 12, 1953, I passed out in 
the factory, my right arm had got stiff and dark 
blue. My arm was stiff about 20 minutes. At night 
I went to Dr. and he diagnosed the case as 
metal poisoning. The next day I went to the hospital 
and was there 10 days — a number of other girls 
from the factory were there too. After I got home 
it was a few weeks before I could trust myself to 
hold anything very heavy in my hands and I didn’t 
dare to attempt to carry anything. I was so shaky 
and felt like there were butterflies fluttering in me 
all over. We were in debt so on May 13th I went 
back to work but about a week afterward my mouth 
began to get sore and I was getting nervous so I 
quit again in June and Dr. told me never 
to go back to work there again so this time I know 
that the trouble was definitely mercury poisoning 
so I’m going to let my health come first before money 
and try to get my health back again and I hope 
to keep it.” 








The following is a summary of another inter- 
view which took place in July, 1953: 


Naomi was a 32 year old married woman with 
a boy about 10 and a girl about 12. She was a 
happy cheerful person who liked to have fun and 
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she and her husband rarely missed a party. (She 
was not the life of the party but somehow everyone 
always had fun when she was there.) But this had 
all changed. During the fall she became jittery. 
About the first of the year she was nauseated, 
vomited and had abdominal cramps. At first the 
doctor diagnosed it as flu, then gall-bladder dis- 
turbance. She felt then very much like she had 
several years ago before she had had an appen- 
dectomy. She now became a different person. She 
was extremely irritable, snapped at everyone, 
couldn’t stand to have the children in the house. 
She would go to parties but just sit there. Her hus- 
band couldn’t understand why she wasn’t like she 
used to be — “they wouldn’t have any friends if she 
continued.” If someone talked to her, she would 
just sit there as though ignoring them. As she 
told of it, she said that she heard them talking to 
her but somehow she just didn’t answer; she wasn’t 
interested, just too tired. It was as though she was 
there and she wasn’t. She got worse and worse — 
she would forget everything—things she had done 
for years — forget to get groceries, to start cooking. 
She was extremely drowsy all the time but at night 
she would have nightmares and get up and wander 
about. Her husband thought she was losing her 
mind. She was shaking more and more. Her writing 
got so bad no one could read it, not even her name. 
Part of her job was to cut a wire, but she got so 
bad that she would try to hold the scissors with 
both hands and then the wires would be all frayed. 
Her legs felt like rubber. She would cry for no 
reason at all. She would be off for a few days and 
then back to work again. Finally she was hospital- 
ized on February 5, 1953. 


These were not isolated cases; similar histories 
were related by others. A report almost identical 
to the first was told by a woman who had been 
forced to quit due to illness early in 1951, and 
was diagnosed as suffering from neuroasthenia. 
It was not until 1952 that she again felt normal. 

In all the case histories obtained during the 
interviews of current and previous employees 
there were certain varying patterns of symptom 
complexes. However, there was a marked fre- 
quency of certain symptoms and this is shown 
in the Summary of Symptoms, Table II. 

Case studies of all present and former em- 
ployees of the plant revealed that 36 had symp- 
toms of “sore mouth” and of this group 22 had 
the tremors or “shakes” in addition to other 
symptoms. Some of the workers complained of 
“mumplike” swelling of the neck and constant 
sore throats. In one worker there were marked 
changes in finger nails — coarse, deeply 
grooved, split with new nail formation. This 
may be similar to an observation made by Hal- 
loran.! 


Oral Manifestations 
HERE were a number of additional interesting 
facets to these symptoms as they were ex- 
pressed by the various employees. The first and 
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most prevalent discomfort experienced by the 
employees was a sore mouth. They described 
their condition as follows: “My gums became 
puffy and bled easily,” ‘My mouth was so sore 
I was unable to chew.” “My teeth felt like the 
tips were swollen and like some were longer than 
the others.” Many noted that their teeth became 
loose and at least three employees had all their 
teeth removed. In addition to the frequent men- 
tion of metallic taste, some even said the drink- 
ing water tasted odd. The mouth symptoms oc- 
curred even among employees who were exposed 
less than a week, and this condition was ob- 
served to be more exaggerated during the 
winter. New employees soon learned that the 
development of a sore mouth was to be expected 
and the company maintained a supply of mouth- 
wash for their use. While this condition, which 
was accepted as trench mouth, was so common 
among the employees, fortunately their families 
were not similarly affected. The occupational 
relationship was suspected by one cf the local 
dentists at least three years prior to our inves- 
tigation, when the unhealthy mouth condition 
of his patients did not respond to treatment and 
he observed a blue gum line on several, all of 
whom worked at the same plant. Since there was 
general denial that any toxic substance was 
being used at the plant, no further action was 
taken. 


Social Psychological Problems 
ROBABLY the most common psychological mani- 
festation described by the women was the 
feeling of semi-stuporous detachment from their 


TABLE II. 
SUMMARY OF SYMPTOMS APPEARING MOST FREQUENT- 
LY IN 29 PERSONS WITH SIX MONTHS OR MORE 


MERCURY EXPOSURE 





Symptoms Persons Affected 


Number Percent. 

Oral gingivitis, loosening of teeth 20 69.0 
Metallic taste 19 65.5 
Irritability 19 65.5 
Tremors 17 58.5 
Fatigue 16 55.5 
Drowsiness 14 48.3 
Shaking 13 45.0 
Gastrointestinal symptoms: 

Abdominal cramps 3 10.4 

Nausea 6 20.7 

Vomiting 3 10.4 

Diarrhea 6 20.7 
Lability of mood 12 41.9 
Difficulty in writing 12 41.9 
Skin irritation 11 38.0 
Memory difficulty 10 34.3 
Bad dreams 9 31.0 
Pain in chest 9 31.0 
Headache 8 27.3 
Dizziness 7 24.1 
Discolored perspiration 7 24.1 
Blushing 5 17.2 
Crying 5 17.2 
Speech difficulty 5 17.2 
Numbness and tingling 5 17.2 
Nose bleeds 4 13.9 
Weight loss (12-30 pounds) 4 13.9 
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surroundings or social isolationism at home, at 
work, and in the community. A display of ir- 
ritability would occur when their attention was 
forced to an awareness of their surroundings 
and the sufferers would cry on the least provoca- 
tion. This emctional instability had a disturb- 
ing effect within the family due to concern for 
the person displaying the personality changes 
and the accompanying neglect of family duties. 
Their social life became negligible, yet they al- 
most hypnotically returned to their work, in 
spite of their difficulties and oblivious of its 
nightmarish effect on their lives. The insidious 
onset of these symptoms clouded their own as 
well as their families’ perception of its relation- 
ship to their work. 

For many, working at the plant was almost 
a necessity as employment opportunities were 
quite limited within the community. With the 
development of mercury poisoning this became 
impossible and resulted in financial difficulties, 
not only because of medical expense but owing to 
loss of income. Since its occupational relation- 
ship was not suspected until the winter previous 
to our investigation, when an isolated claim was 
filed, these costs were incurred personally by the 
affected employees. Further, the lack of acuity 
of the workers and their difficulty in coordina- 
tion necessarily affected the amount and quality 
of their output. As a consequence, mercury com- 
pound was wasted by careless handling in this 
plant. 


Application of Cornell Medical Index 
S A SEPARATE approach, the Cornell Medical 
Index Health Questionnaire was utilized to 
explore its application to an occupational disease 
study. This index, which consists of the rela- 
tionship of the number of “yes” to the number 
of “no” answers, is particularly well designed 
for the testing of emotional stability. The ques- 
tionnaire was answered by each person with 
clarification of symptoms by interview. Since 
no “norm” for rural women was available in 
the use of the index, a comparison was made 
of employees with known symptoms and those 
without apparent signs of mercury poisoning. 
Table III shows the relation between these two 
groups. It would appear that the Cornell Medical 
Index in this instance would have provided an 
indication of the persons who had symptoms of 
mercury poisoning. 


Neurological Complications 
USCULAR and neurological symptoms were 
experienced by a number of workers. ‘Some 
complained of chest and muscle soreness; others 
had difficulty in coordination, describing it as 
“clumsiness.” This resulted in one of the machine 
tampers getting her fingers caught in her ma- 
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chine on several occasions. This also interfered 
with their handwriting — even their signatures 
were illegible. One woman was unable to even 
keep her “chicken record” for some time after 
she quit work as the figures couldn’t be read. 
The woman whose interview was recorded also 
had severe vision loss and was unable to be 
fitted satisfactorily with glasses. Three individ- 
uals complained of a numbness and stiffness of 
an arm, like a “paralysis,” two of these were 
hospitalized because of their illness. In addition, 
there was the case of a woman, age 60, who 
had worked five years up to 1952 and was re- 
leased because of a wrist drop. As the patient 
expressed it, “hand got so bad I couldn’t grip 


““ 


TABLE ITI. 


PROPORTION OF PERSONS GIVING THE SPECIFIED 

NUMBER OF “YES”? RESPONSES ON THE CORNELL 

MEDICAL INDEX, FOR EMPLOYEES WITH MERCURY 
EXPOSURE 





52 Employees 38 Employees 


with without 
Symptoms of Symptoms 
Number of 90 Tersons Mercury of Mercury 


“Yes"’ Responses Totals Poisoning Poisoning 
10 or more 12.0% 86.5% 52.6% 
20 or more 45.0 61.5 24.0 
30 or more 20.1 29.2 7.9 
40 or more 11.1 19.6 0.0 
50 or 


more 10.0 15.4 2.6 


things; my hand would just flop.” After this 
person left the employment she gradually re- 
covered. These neurological symptoms were sim- 
ilar to those reported by L. Tulle? who observed 
paralysis of the arms twice and paresis of legs 
as well as general weakness of the hand and 
digital extensors. Teleky2 also had _ observed 
radial paralysis in two patients affected with 
mercurialism. 

The following information was obtained from 
the records of the small rural hospital concern- 
ing these two cases: 


CASE I: D.R., white female, age 19, admitted 
February 16, 1953. Clinical history: Fainting spells, 
nausea, vomiting, has been nervous with tremors, 
complains of headache, blurred vision and being 
tired. Headaches have occurred in the morning dur- 
ing the last two weeks. Has metallic taste and has 
lost 8 to 10 pounds. Physical examination: Mouth 
reveals one open lesion, gingivitis, gums swollen, 
tender and painful; bad breath; nose inflamed. 
Adm. diagnosis: Metal poisoning and toxic neuritis. 

February 17: Nausea and vomiting had ceased. 


Individual was still shaky with tremors and ex- 
pressed feeling of “tremors internally.” 
Blood Urine 
Hgb 98% Color: Cloudy, straw 
RBC 4,500,000 color 
WBC _ 9,750 Sp.Gr. 1.10 


RBC and Platelets 
appear normal 


Reaction slightly acid 

Albumin and sugar 
negative 

Analysis of urine sent to adjacent city was re- 
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ported negative for lead, mercury and bismuth.* 
February 18: Complained of numbness of right 
hand and arm. 
February 19: Complained of numbness over body; 
right hand feels cold and moist. Patient very nervous. 


CASE II: White female, age 39, admitted February 
24, 1953. Case history: Symptoms began three 
months ago. Physical examination: Patient very 
nervous; gingivitis of mouth; tremors of the hands, 
diminished grip; some difficulty in breathing. Diag- 
nosis: Toxic neuritis— mercurial. Complains of 
numbness over body, nausea and vomiting, nervous- 
ness. 


Laboratory report: 


Blood Urine 
Hgb 105% Color: Amber 
RBC 5,000,000 Sp. Gr. 1.018 
WBC 5,300 Reaction 6.5 
RBC and Platelets Albumin and sugar 
appear normal negative 


Microscopic 
10-15 WBC/hpf 
3-5 RBC 
Occ. epith. cells 
Specimen of urine sent to outside laboratory 
April 4, 1953 was reported: no bismuth, lead or 
mercury detected.* 


Loss of Consciousness 

DRAMATIC incident occurred in the course of 

our investigations which brought about our 
observation on loss of consciousness. On the 
morning of July 10, 1953, representatives of the 
Division arrived unexpectedly to find a chaotic 
condition at the plant. On this Friday morning, 
six women employees had become unconscious 
and were cyanotic. The collapse of these em- 
ployees caused hysteria among the others who 
already were suffering from emotional and ner- 
vous instability, due to mercury poisoning. Oxy- 
gen was administered to those who collapsed 
during this incident, by the plant manager. An 
oxygen tank was kept on the plant premises, 
which indicated that the “blacking-out” experi- 
ence was not an unusual occurrence. 

Inqury into the situation revealed overhead 
fans were in operation at the plant on that 
morning. All had collapsed within a period of 
several hours. Prodromal symptoms were sharp 
frontal headache with numbness and tingling 
in hands, arms and legs. All but one noted a 
sweet odor before they blacked out. On recovery 
there was headache, weakness, and dizziness. 
Blood pressures were normal and pulse ranged 
from 76 to 104. Only two had temperatures 
above normal, 100 and 100.2 respectively. One 
of this group had fainted at the plant the pre- 

* Report from laboratory stated ‘“‘Biancalanis Test,” as given 
in Heplers Manual of Clinical Laboratory Methods, was used for 
qualitative analysis. Analyst unsuccessful “with mercury analyses 
on flame photometer and did not attempt chemical quantitative 
analysis.” Literature search indicated flame photometric maxi- 
mum sensitivity under ideal conditions as 10 parts per million 
mercury. 
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vious week and “blacked out” again at the plant 
the week following the group incident. 

Case histories and interviews of all the em- 
ployees revealed that the phenomona of blacking 
out had occurred before in other employees. One 
worker had been forced to quit working due to 
illness in 1951. After a year she thought she 
had recovered sufficiently to return to work. 
Several hours later she became unconscious and 
had to quit working again. Several other em- 
ployees who had symptoms of mercury poisoning 
had fainted one or more times while at work. 
Only one of this group had a history of fainting, 
which appeared to be related to her menstrual 
cycle, before she was employed at this company. 


Perspiration 

EVEN employees had described the occurrence 

of a greenish perspiration over their bodies 
which discolored their clothing and bed linens. 
The discolored perspiration was consistent, oc- 
curring in the winter as well as in the summer. 
None of this group had any dermatitis. This type 
of perspiration occurred among those with, as 
well as those without, symptoms of mercury poi- 
soning, but who were exposed to the mercury- 
copper amalgam. There was no relation to the 
length of exposure or to concentration of mercury 
in the blood and urine. The discoloration disap- 
peared after exposure stopped. Husbands of some 
of the workers complained of a peculiar odor 
when the women came home from work. Changes 
in the color of skin to grey with occasional flush- 
ing was also observed by the families. 


Nephritis Sequela 
IDNEY injury as a complication of acute and 
chronic mercury poisoning has been reported 
previously.* This significant complication may be 
overlooked in plant studies unless the workers 
exposed have been followed over a period of time. 
The cooperation of the personal physicians of 
these employees made the detection of this com- 
plication possible. In this plant population of 36, 
two cases of nephritis have occurred following 
exposure to excessive concentrations of mercury. 


CASE I: White female, C.L., age 19. Admission 
to hospital: January 24, 1953. TPR 100?-100-22. 
Clinical symptoms: Headache, stuffed up _ nose, 


ankles swollen, hand and face swollen few days 
before admission. Has hand tremors. 
Laboratory report: 


Urine: 

1/24/53 1/29/53 

Color - cloudy, lemon Color- sl. cloudy, lemon 
Sp. Gr. - qns Sp. Gr. - 1.030 

React. 6 React. 6 

Albumin 4+ Albumin 3+ 


Microscopic: WBC 5-8/hpf, RBC 2-5. Many hyaline 
casts and many finely granular casts, rare 
coarsely granular cast. 
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Blood: Differential: 
Hgb 16 gm 112% Segs 74 
RBC 5,320,000 Stabs i) 
WBC 8,056 Lymphs_ 15 


RBC and Platelets appear normal Monos 4 

Physician noted that patient was employed at the 
plant where she handled compounds containing 22% 
mercury. Impression: Nephritis due to mercury 
poisoning. Employment history: Patient had been 
employed four months before becoming ill in Jan- 
uary. She was away from work for four months. 
After she had returned to work and was employed 
for two months, specimens of blood and urine for 
mercury analyses were obtained. Concentrations 
found were as follows: 1.27 micrograms mercury 
per 10 grams whole blood; 462 micrograms mercury 
per liter urine. 


CASE II: White female, I. s., age 39. This worker 
had been employed for seven years at this plant, 
engaged in this particular process. She reported 
symptoms of slight tremor, faintness and dizziness 
in 1952. However, other employees reported that 
she was the first among the employees to develop 
sore mouth and this had occurred prior to 1952. 
On May 23, 1953, analysis of her blood and urine 
revealed 1.00 micrograms per 10 grams whole blood 
and 1,810 micrograms of mercury per liter of urine. 

On October 10, 1953, this patient was examined 
by a physician and was found to have a 3+ albu- 
minuria. The physician reported that the patient 
did not have hypertension or edema. It was the 
impression of the physician that her condition was 
that of chronic nephritis due to exposure to mercury. 
A consultation was obtained with a G.U. specialist 
and a urological examination was made. 

The report of the consultant was as follows: 
“January 15, 1954: Patient complained of extreme 
drowsiness, culminating in a faint at work. She 
complains of a marked pain in the frontal area 
behind the eye lids, with swelling of lower ex- 
tremities. This pain occurred before employees were 
moved into the new plant. Physical examination: 
There is a tenderness between the third and fourth 
L. vertebrae and less tenderness between the fourth 
and fifth L. vertebrae. There is tenderness of the 
erector spinae muscle. Hyperesthesia along the 
course of the ilioinguinal nerve. There is slight 
pitting edema of both lower extremities. Reflexes 
are normal. Analysis of catherized specimen: 
2+ albumin; no sugar. Microscopic: 3-4 WBC; 
6-8 RBC. Centrifuged specimen: 10 fine grain casts 
per LPF. Impression: Nephritic type of mercury 
intoxication.” 

In a recent letter March 22, 1957, from patient 
she states that since January, 1954, she has con- 
sistently shown a trace of albumin in her urine. 


Complications of Pregnancy 
ERCURY poisoning has been suggested as caus- 
ing abortions or weak off-springs with a few 
cases cited in old literature to support the con- 
tention.* Mercury is also listed as one of the extra 
hazardous toxic substances during pregnancy.°* 
The opportunity to observe the effects of mercury 
exposure was presented in this investigation. 
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Due to its possible emotional impact on the com- 
munity it was limited and done very casually. 
Blood and urine levels were obtained on one em- 
ployee who was three months pregnant at the 
time of initial exposure. After nine weeks employ- 
ment urine mercury level was 1590 micrograms 
per liter. She continued working at the plant 
until her seventh month. After she had been 
away from plant exposure for four weeks, her 
blood and urine analyses showed 0.54 micrograms 
per 10 grams of whole blood and 200 micrograms 
of mercury per liter of urine. In August, she 
gave birth to a premature but healthy boy, who 
apparently, had developed normally. Analysis of 
the placenta for mercury showed 1.53 micro- 
grams per 10 grams of placenta tissue and 0.58 
micrograms of mercury per 10 grams of placenta 
fluid. A control comparison was attempted and 
following results were obtained: Case 1: 0.00 
micrograms mercury per 10 grams of placenta 
tissue; Case 2: 1.00 micrograms mercury per 10 
grams tissue. 

Several other women who were exposed only 
during the early part of their pregnancy deliv- 
ered normal healthy babies. Three women who 
had been severely affected from mercury poison- 
ing reported having had miscarriages about a 
year later. 


Laboratory Findings 

LOOD and urine specimens were obtained for 

mercury analysis, on current and former em- 
ployees, in order to determine what correlations 
existed between these levels, the clinical symp- 
toms, and the extent of exposure. Two-liter bot- 
tles, chemically cleaned, and specially capped, 
were provided the workers and were placed in an 
inner and outer bag to avoid contamination at 
the plant or from the workers’ clothing. Written 
and verbal instructions on how to collect the 
specimen were given to each individual. Arrange- 
ments for the collection of urine specimens at the 
end of the work week were made and 24-hour 
specimens were obtained, beginning with the 
first specimen after leaving the plant. Blood spec- 
imens were obtained, using vacuum tubes, at 
end of week or soon after work was terminated. 
As our previous experience with blood analyses 
for mercury showed no difference between speci- 
mens collected at end of work week and that on 
Monday before work, only one specimen was 
obtained. 

Urine samples were digested and analyzed us- 
ing a slight modification of the method of Laug, 
E. P., and Nelson, K. W.® The modification con- 
sisted in the adjustment of the acidity of the 
sample to a ph of 1-2 using redistilled ammonium 
hydroxide before the initial extraction with di- 
thiozone, m-Cresol Purple being used as the 
indicator. 
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TABLE IV. 

NUMBER OF PERSONS TESTED BY EMPLOYMENT 
STATUS AND AMOUNT OF MERCURY IN MICROGRAMS 
EXCRETED IN URINE IN 24 Hours 
300 y and above Below 300 ¥ 


+ 2.5 4 + 2.5 7 


Employment Status Total No. of Cases No. of Cases 
Current 
Six months or more 25 22* 3** 
Less than six months 15 3 12 
Former workers 13 0 13 
Total 53 25 28 


* Two had exposure terminate more than two months previous. 
** Exposure irregular. 
Controls 0.00 - 0.9 y/L. 


TABLE V. 
NUMBER OF PERSONS TESTED BY EMPLOYMENT 
STATUS AND AMOUNT OF MERCURY IN MICROGRAMS 
PER 10 GRAMS WHOLE BLoopD 


Less than 1 4 
+ 0.15 


1.0 ~ and over 
+ 0.15 


Employment Status Total No. of Cases No. of Cases 
Current 
Six months and more 23 13* 10** 
Less than six months 16 10 6 
Former workers 12 0 12 
Total 51 23 28 


* Exposure of one worker irrezular. 

** Exposure of four terminated several weeks to several months 
before specimens were taken. 

Controls 0.00 - 0.03 y/10 grams. 


Blood and tissue samples were digested and the 
mercury distilled off according to the method of 
Kozelka.? The mercury was then determined in 
the distillate according to the method of Laug 
and Nelson, using the same modification as used 
in the urine analyses. 


Mercury Levels in Blood and Urine and Exposure 

NVESTIGATORS differ in their findings regarding 

the correlation between length and concentra- 
tion of exposure, the appearance of symptoms 
and the mercury concentrations in urine.*:9.10.13 
Individual variations are reported in the same 
study. The concentration may vary from day to 
day.?:!2 Bidstrup!* reported that 300 micrograms 
per liter was generally associated with symptoms 
of poisoning, 250-400 micrograms per liter has 
been considered as indicating hazardous ex- 
posure.’ Some indication was found that there 
may be a correlation between failure to excrete 
mercury and chronic mercury poisoning.'! The 
normal level of mercury excreted by unexposed 
persons is 0.1 to 1.0 micrograms per day.!* 

The normal level of mercury in the blood of 
unexposed persons has been found to range from 
0.3 to 0.7 micrograms per 100 grams _ blood.!® 
When mercury was used as a medication, the 
amount in the blood increased rapidly, with a 
leveling off and even decrease in level while treat- 
ment continued.!® Cholak and Hubbard!’ reported 
a general increase in concentration of mercury in 
blood associated with higher urine levels in ex- 
posed workers. 
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A total of 53 urine and 51 blood specimens were 
analyzed during the course of the study. Tables 
IV and V give a summary of the laboratory 
findings. 

Table VI shows the analyses of blood and urine 
specimens obtained during exposure from em- 
pioyees on whom both samples had been obtained 
at the same time. Since reports on the blood 
levels of mercury as related to industrial ex- 
posure is limited, individual analysis and length 
of exposure are listed. 

The personal physicians of each of the em- 
ployees were contacted and provided with the 
results of the laboratory analysis as well as liter- 
ature abstracts of mercury poisoning for their 
guidance. This involved most of the physicians 
within a 25 mile radius of the plant. 

There was no direct correlation between symp- 
toms and concentration of mercury in the blood 
and urine. In general, the blood levels ranged 
from 0.05 to 6.0 micrograms per 10 grams whole 
blood and 10.0 to 3740 micrograms per liter of 
urine. There were 34 individuals who had levels 
greater than 300 micrograms of mercury per liter 
of urine and 1.0 micrograms or more of mercury 
per 10 grams of whole blood. There were two 
persons with long work histories who did not re- 
port symptoms but had a high blood and low 
urine level of mercury. Of interest, too, is the con- 
centration of 2.15 micrograms per 10 grams blood 
in a person exposed only three days. The urinary 


TABLE VI. 
CONCENTRATION OF MERCURY IN BLOOD AND URINE 
OF SELECTED EMPLOYEES, BY AGE AND LENGTH OF 
EMPLOYMENT 








Urine 





Whole Blood 
7/10 grams y/liter 
5 


+1/Excretion 


Length of in 24 hours 





Name Employment Age + 0.15 5 + 2.5 
L. S. 7 years 38 2.76 1510 906 
BS. 7. 7 years 39 1.00 1810 2360 
L. G.** 7 years 49 1.05 200 380 
LP. 6 years 35 0.30 2360 1880 
J. H. 1 years 24 0.70 3740 2775 
J.B. 3 years 22 4.90 2220 832 
i. a." 3 years 1.49 440 480 
E. W 21% years z 0.80 1060 1270 
H. S. 2% years 36 0.61 900 540 
M. G. 2 years 31 1.38 1000 1375 
te a 2 years 35 0.78 1140 855 
B. Z. 2 years 20 1.10 380 228 
G. B. 2 years 19 1.09 2400 1200 
A. R. 1% years 19 2.02 310 379 
Cc. iL. 6 months 19 1.27 460 460 
L. Z. 6 months 18 1.37 290 464 
R. 8. 4 months 39 6.00 1790 716 
P..0.* 3144 months 18 9.87 430 559 
L. R.* 2% months 387 1.07 10 9 
R. M. 2 months 31 0.63 90 113 
P..%; 7 weeks 24 1.55 230 300 
M. F. 6 weeks 43 0.60 270 459 
DP. 6 weeks 18 1.21 80 41 
Vv. L.* 5 weeks 20 2.30 120 120 
E. H.* 4 weeks 16 1.08 180 198 
B. H.* 4 weeks 17 1.43 140 168 
R. F.* 3 weeks 30 0.00 50 210 
E. P. 2% weeks 24 0.39 60 42 
O. B. 2 weeks 18 0.96 000 000 
J.B. 3 days 20 2.15 80 28 


* Employees involved in the fainting episode. 
** No complaints or symptoms. 
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concentrations of mercury gen- 
erally were considerably higher 
following a period of prolonged 


TABLE VII. 


BLOOD AND URINE LEVELS OF MERCURY IN MICROGRAMS OF WORKERS 
BY LENGTH OF EXPOSURE AND INTERVAL SINCE EXPOSURE 








exposure and in the few in- 
stances observed it was found 
to decrease rapidly in the urine Length of 
after exposure terminated. There ee 


Q 
© 
Si 
® 


Levels During Exposure 


Levels After Exposure 























E C P é D.H. 4 months 
was marked variation in blood js’ 4 months 
levels and no correlation with pg : — 

_ ‘ 6 months 
length of employment or urine fs. 4 months 
L. S 2 weeks 
evels. 
N.A 5 years 
W.A. 2 years 


yHeg/liter yHg/10 grams yHe/liter yHg/10 grams 
Urine Blood Interval Since Urine Blood 
+ 2.5 + 0.15 Exposure + 2.5 ¥ + 0.15 
2 weeks 420 0.73 
1796 6.0 2 weeks 231 0.92 
4 weeks 297 0.77 
6 weeks 380 0.15 
1590 6 weeks 200 0.54 
16 weeks 130 0.20 
16 weeks 406 0.50 
24 weeks 91 _ 








Interrupted Exposures 
EVALUATION of blood and urine findings was 

made difficult because of the frequent inter- 
ruptions due to illness and to the instability of 
employment. Table VII shows the mercury con- 
centrations found in persons who were no longer 
exposed. Indications as to what happens to the 
level of mercury can be derived from the observa- 
tion of some of the employees who had ceased or 
interrupted their exposure. The samples were 
obtained when the plant closed down and the 
levels are listed in Table VII. 

Limited information on re-exposure is provided 
by the observation of another individual, who 
had been away from the plant four months be- 
cause of illness and then re-exposed. The con- 
centration of mercury in the blood and urine were 
as follows: 3.02 micrograms per 10 grams blood, 
and 200 micrograms per liter of urine. Since we 
did not know the level of the mercury in the blood 
prior to the re-exposure we cannot determine the 
degree of significance of this relatively high level 
found on re-exposure. 


Effectiveness of Control Measures 

HE INSTALLATION of ventilation control meas- 

ures effectively reduced the air concentration 
of mercury as shown in Table VIII. 

Despite this reduction it was quite evident that 
although the company had made all the recom- 
mended installations relative to ventilation, per- 
sonal hygiene and plant housekeeping, the em- 
ployees’ work habits were such that some mer- 
cury contamination still occurred. Evidence of 
this was the urinalysis of one employee who had 
no mercury in the urine prior to employment and 
five months later had 110 micrograms per liter of 
urine. Two other new employees who also started 
work after the control measures were installed 
showed 98.0 and 82.0 micrograms mercury per 
liter respectively. One old-time employee showed 
a reduction from 1,810 micrograms to 330 micro- 
grams mercury per liter urine after control meas- 
ures were installed. 


Control Recommendations 


MAJOR problem existed relative to the health 
status of the present and previous employees 
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at the plant. It was recognized that in addition 
to those who already had symptoms of mercury 
poisoning, that some had developed an increased 
susceptibility to further mercury exposure of 
small amounts. The company was cautioned 
against continued exposure of individuals who 
had symptoms and the necessity that control 
measures had to be complete. When the episode 
of loss of consciousness among the group oc- 
curred, management was asked to close down the 
plant voluntarily until control measures were in- 
stalled. After a period of two weeks the plant 
was reopened. The company was provided with 
detailed ventilation plans for each of the opera- 
tive procedures and the physical control of the 
occupational exposure. 

It was emphasized, however, that exhaust 
ventilation alone would not accomplish the task 
of control of the toxic exposure to mercury, that 


TABLE VIII. 
ANALYSIS OF ATMOSPHERE SURROUNDING TAMPING 
OPERATIONS AFTER CONTROL 











‘Total Mercury as Dust Mercury Vapor 

Location mg/cu meter* mg/cu meter* mg/cu meter* 
Near semi-automatic 
tamper 0.05 0.00 0.05 
General atmosphere 0.05 0.00 0.05 
Near south hand 
tamp table 0.06 0.01 0.05 
Near north hand 
tamp table 0.07 9.02 0.05 

* mg/cu meter = milligram of mercury per cubic meter of air. 


as much meticulous care must be given to per- 
sonal hygiene and plant housekeeping as possible. 
It was difficult to have the employees and em- 
ployer believe the degree of cleanliness required 
and the decontamination which had to be under- 
taken before the plant could start operating again 
and the large amount of effort involved in this 
process. Decontamination was time-consuming 
and costly. The following recommendations were 
made with the understanding that all measures 
had to be coordinated and functioning and that 
no one measure would be effective separately. 


Washing 


NCREASE in the number of washing facilities. 
Instruction of all employees on the necessity 
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of washing carefully and the provision of the 
means to do so, in the form of individual paper 
towels, liquid soap dispensers, etc. 

Adoption of employment policy requiring that 
all employees must, without exception, wash at 
the scheduled rest break; before eating and be- 
fore leaving to eat. In this washing procedure 
finger nails were to be kept clean and for this 
purpose small wooden disposable nail sticks were 
suggested. Brushes were not recommended, since 
they would acquire a considerable amount of 
mercury and become a hazard. 


Eating 
RRANGEMENTS made so that the employees 
could eat outside the present plant work 
area and the prohibiting of eating on the job. 
Smoking could only be permitted during the rest 


periods, after the individuals had carefully 


washed. It was realized that the conditions at the 
plant were such, that small amounts could be 
taken in through the mouth by ingestion and over 
a period of time produce mercury poisoning and 
nullify other control measures. 





General plant area after installation. 


Protective Clothing 
PROVISION of cotton smocks, clean at the start of 
the work shift. These were to be left at the 
plant at the end of the work day by each indi- 
vidual. Special arrangements in the handling of 
these work clothes at a central laundry with pre- 
cautions and monitoring would be required if 
there was to be a marked improvement in the 
control measures. 


Plant Housekeeping 

ETICULOUS plant housekeeping with special 

instructions to persons assigned this respon- 
sibility, utilizing industrial vacuum cleaning. In 
this regard the emphasis was to prevent the 
mercury from getting into the floor and subse- 
quently becoming embedded in the soles of the 
shoes and to avoid the use of brooms with subse- 
quent dispersion to other areas. 
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Local exhaust with mercury tamping machine. 


Health Information 

EALTH orientation of present employees and 

new employees, to advise them of the toxicity 
of mercury and the importance of adhering to the 
rules of personal hygiene and cleanliness. It was 
emphasized that this aspect of health informa- 
tion would require considerable tact. Persons 
who already had symptoms may be “emotionally 
upset” when criticized under circumstances under 
which other employees would not feel hurt. 


Medical Coordination 
ROVISIONS for planned medical supervision of 
present and new employees and the evaluation 
of their health status and progress by the family 
physician of those individuals with symptoms of 
mercury poisoning. Associated with this was the 
necessity of coordination between the plant des- 
ignated physician, the physicians and dentists 
of the surrounding areas, and the public health 
officials in the continued surveillance of the oc- 
cupational disease problem and its control. 


Follow-up 

ISITS were made to the plant by the industrial 

hygiene engineer and the industrial nursing 
consultant over a period of three years. While 
non-mercurial tamping compound was _ substi- 
tuted for the mercury compound six months after 
installation of controls, the ventilation system 
was still being used to keep dust exposure to a 
minimum. 

During this period the Division of Industrial 
Hygiene was also contacted periodically by phys- 
icians of the area to advise us of the progress of 
patients and the new observations made. 

The follow-up visits by the industrial nursing 
consultant to selected employees who had been 
part of the group studied at the time of the in- 
vestigation in May, 1953, revealed that the gen- 
eral appearance of the women had improved; the 
color of the faces had changed from a grey-like 
pallor to the normal appearance of a healthy per- 
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son. The general attitude among the employees 
themselves and their relation to the management 
was greatly improved. All seemed to be alert and 
interested. Some of the group, who had only a 
few symptoms, had been re-employed. These re- 
ported they had recovered completely and no 
longer had any symptoms or complaints. Four of 
the employees who had been severely affected 
from mercury and had changed employment re- 
ported that their symptoms had markedly de- 
creased but they had recurrences of extreme 
nervousness, fatigue, pains in chest, throat and 
back. Tremors and memory difficulty were noticed 
in two of this group. One person who had suf- 
fered severe vision change was gradually improv- 
ing. Two of the three women with nephritis com- 
plications had apparently recovered; one person, 
still under the care of her physician, had 1+ 
albumin in her urine. Two of the more severely 
affected women, who had been married for a long 
time, separated from their husbands since the 
episode of mercury poisoning had occurred. Al- 
though this may have been a coincidence, the 
possibility exists that the personality changes 
due to mercury exposure may be related to these 
separations. 

In the follow-up of these employees it was 
found that claims for compensation made by 
some employees had been denied as they had not 
been made within the statutory limits of time 
due to lack of information on the occupational 
nature of the disease. (Others, however, who ful- 
filled the statutory requirements were awarded 
compensation.) Similarly affected were a number 
of women who had left employment, due to their 
symptoms, several years before they became a- 
ware of the occupational nature of their sickness. 


Summary 
AN OUTBREAK of mercury poisoning occurred 

* in a small plant in Ohio in which classical 
symptoms of the disease were observed. Of the 
36 employees who had the symptom “sore mouth,” 
22 had tremors or ‘“‘shakes”; others had difficulty 
in writing and personality changes. The use of 
the Cornell Medical Index Questionnaire was 
effectively applied in the investigation. 

2. There was marked contamination of the 
working environment and of the clothes of the 
workers to a mercury-copper amalgam tamping 
compound. The air concentration ranged from 
1.0 to 7.5 mg per cubic meter. Exposure was by 
inhalation, ingestion and absorption. 

3. Blood and urine levels of mercury showed 
no direct correlation to symptoms of mercury 
poisoning. Higher levels in urine were generally 
found in persons with long exposure. 

4. The manifestations observed included social 
psychological problems, neuritis, loss of consci- 
ousness, and nephritis. 


July, 1958 


5. A three-year follow-up of employees re- 
vealed improvement in the mildly affected cases 
and reduction of symptoms among those more 
severely affected. Two of the nephritic cases had 
no signs of albuminuria. 
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Mercury tamping operation. 
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The Fourth Lake Logan Conterence 
on Occupational Health 


Lake Logan, Canton, North Carolina 
May 2-4, 1958 


N 1889, Sarah Yule, in her “Borrowings,” wrote 

some words peculiarly applicable to the Lake 
Logan Conference. She professed to be quoting 
Ralph Waldo Emerson, who wrote something 
similar, but in her misquoting wrote better than 
Emerson when she recorded, “If a man can write 
a better book, preach a better sermon, or make 
a better mouse-trap than his neighbor, though 
he builds his house in the woods, the world will 
make a beaten path to his door.” 

Literally the hosts for the Lake Logan Confer- 
ence on Occupational Health, Reuben B. Robert- 
son, Sr., Chairman, and Reuben B. Robertson, 
Jr., President, The Champion Paper and Fibre 
Company, have built their conference houses high 
in the mountains of North Carolina. Factually, 
the roads are worn by those who after long 
journeys share in the deliberations. In no sense 
is the conference a “better mouse-trap” or any 
kind of “trap.” Instead, it is a “better occupa- 
tional health conference” made possible by the 
assembly of 50 to 90 industrialists and industrial 
physicians in equal number, meeting in a physical 
and mental environment conducive to construc- 
tive appraisals as to what are the needs within 


occupational health activities that better may 
serve the industrial worker, the primary recipi- 
ent, industry itself, the secondary beneficiary, 
and the community. 'The general chairman of the 
gathering was Charles Kluss. With him, serving 
as the program arrangers were A. S. ANDERSON, 
JOHN STEPHENS, J. Fk. MCCAHAN, M.D., ROBERT B. 
O'CONNOR, M.D., and LOGAN T. ROBERTSON, M.D. 
The chief scheduled presentations were: ‘“Pre- 
ventive Medicine - History and Development” — 
WILLIAM SHEPARD, M.D.; “The Role of Industry 
in Preventive Medicine’ -— HARVEY CRUICK- 
SHANK, M.D.; “The Role of Government and the 
Community in Preventive Medical Services” — 
ADMIRAL BEN MOREELL and SEWARD MILLER, M.D. 

The major deliberations of the assembly de- 
rived from four panels, all assigned specific ex- 
ploration areas as now noted, together with the 
designated dual leaders, one each from industry 
and industrial medicine: 

“Do Preventive Medical Services Pay Their 
Way? How Can Industry Measure the Benefits 
in Relation to the Costs Involved?” - A.D.R. FRASER 
and LEO J. WADE, M.D. : 

“Since Periodic Examinations are the Key 





The Fourth Lake Logan Conference assembly in the pavilion. 
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Environment contributed to the success of the Lake 

Logan Conference. Taking advantage of a period of 

relaxation are (left to right) Lester D. Bibler, M.D., 
A. S. Anderson, and Cleon A. Nafe, M.D. 


Stone of Preventive Medicine, How Extensively 
and Broadly Should They be Applied?” - NORBERT 
J. ROBERTS, M.D. and KARL R. BENDETSEN. 

“What are the Respective Roles of Govern- 
ment, Labor, Community, Industry, Private 
Physicians and the Individual Himself in Health 
Maintenance?” - JOHN A. STEPHENS and DAVID H. 
GOLDSTEIN, M.D. 

“What are the Lines of Demarcation between 
the Practice of Preventive Medicine in Industry 
and Curative Medicine?” - ROBERT E. ECKARDT, 
M.D., and JOHN B. VEACH. 

While all these panels make extensive con- 
structive reports, the high point of the confer- 
ence centered about the quest for some yardstick 
that conclusively demonstrates the effectiveness 
of the industrial medical department and might 
serve to measure the financial position of the 
Medical Department in the over-all financial struc- 
ture of the organization. In mining coal, for ex- 
ample, there is such an exact yardstick, the 
number of tons of coal mined per day or month. 
Readily it becomes possible to compute the cost 
per ton of coal and exactness prevails. 

Nothing so simple surrounds the work of the 
industrial medical department. At least 21 sug- 
gestions were made as yardsticks. Some on ex- 
ploration palpably were immeasurable; some 
were measurable, but inconclusive. The list in- 
cluded: 

Sickness absenteeism 

Death rate 

Disability rate 

Employee morale 

Labor turnover 

State of public relations 

Claims paid and accrued 

Industrial accident rate and severity 

Non-industrial accident rate and severity 

Replacement training 

Attendance at medical dispensary 
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Union relations 

Employee productivity 

Tardiness 

Leaves of absence 

Defect correction 

Pre-employment rejection rate 

Days lost per case 

Pension plan costs 

Spoilage rate 

Executive health programs 
All these items were examined. The four that 
provoked the most comment are briefly reviewed: 

1. The percentage of workers properly visiting 
the Medical Department for services daily or 
weekly has its proponents and antagonists as a 
suitable yardstick. It was agreed that in the 
course of a year, almost without exception, all 
workers, including executives, have need of the 
services of the Medical Department. It was 
argued by some that in the perfect Medical De- 
partment there would be no patronage because 
no need would exist. That was abandoned as un- 
tenable since some medical usage is inevitable. 
Contrawise, it was asserted that the highest 
proper usage of medical facilities even for trivial 
affections is desirable since this paves the way 
for the prevention of infections, wards off more 
serious conditions but more importantly provides 
opportunity for counseling and health education. 
Cynically it was argued that an attractive nurse 
might determine the appearance of workers in 
the Medical Department more than any real con- 
cern to conserve health and thus under circum- 
stances of detriment to production and the total 
interests of management. Yet the desirability of 
attractive nurses was not fully decried. It was 
agreed unanimously that even the perfect Medi- 
cal Department without any patronage patently 
was worthless. Discussion apart from the main 
presentation led to acceptance of 5% as repre- 
senting the number of workers in proper need of 





a GB 








Robert E. Eckardt, M.D., and D. John Lauer, M.D., 
found that not all conferences were limited to the 
assembly hall. 
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medical care or counseling in the average work 
establishment. Some few regarded 8% as a better 
figure of proper usage of medical services while 
still fewer held to the figure of 3°-. In review, it 
was held that industrial Medical Department us- 
age while important and measurable constituted 
no finite yardstick through the application of 
which the effectiveness of industrial medical ser- 
vices might be appraised even with fair certainty. 

2. One segment of the discussant maintained 
that a proper measure of Medical Department 
services resided in the costs of all types of in- 
surance. Early it was pointed out that many com- 
plicating factors removed exactness from this 
yardstick. The Safety Department in many large 
establishments is operated sufficiently apart from 
the Medical Department so that any reduction in 
compensation costs well might be identified with 
the effectiveness of the safety division rather 
than the medical services. This day of numerous 
awards by judicial bodies and excessive awards 
by the same agencies might lead to appreciable 
rises in insurance expenses when in fact the Med- 
ical Department might be at its peak of effect- 
ivity. Moreover the total costs of insurance well 
might result from contractural agreements with 
labor organizations without the Medical Depart- 
ment having been in any manner a factor. In 
finality insurance expenses were ruled out as any 
vardstick by which to judge the Medical Depart- 
ment. 

3. A third proposal would utilize the quality 
of the Medical Department’s program for execu- 
tive examinations as the acid test of medical ef- 
fectivity. Promptly came the rejoinder that in 
some quarters grievous disaffection on the part 
of some worker groups centered around the ex- 
tent of examination for the executive versus that 





Not all earnestness was devoted to scientific discus- 
Peter J. DiNatale, M.D., tried his luck with 
his rod. 


sions. 
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High in the mountains of North Carolina, Lake Logan 
furnished brief interludes for recreation. 


for the shop worker. It is commonly true that the 
physical examination is far more thorough for 
the executive. The complainers with some pro- 
priety observe that both the executive and the 
shop worker have the same organs, the same 
systems and are subject to the same diseases. If 
three days and $300 are required for the execu- 
tive’s examination, why the 30 minute examina- 
tion for others far down in the hierarchy? Instead 
of this being a suitable yardstick, in some situa- 
tions this becomes a thorn in the flesh of dissi- 
dents and constitutes to the downgrading of a 
truly effective Medical Department. On this ac- 
count some industrial establishments prefer to 
provide executive physical examinations through 
facilities apart from those conducted on the plant 
premises. 

4. Out of the total list receiving exploration was 
one predicated upon the rejection rate of those 
applying for work. It was asserted that at present 
and in late years many difficulties attending labor 
relations stem from the employment during war 
years of persons who are manifestly misfits, the 
accident prone, troublemakers, and the malcon- 
tents. It was agreed that careful examination, 
including psychiatric examinations, could rule 
out the employment of some, but not all the un- 
desirables. This does not imply that industrial 
Medical Departments make any final decisions as 
to the rejection of applicants. The good Medical 
Department merely reports its finding in general 
terms to the employment department for the final 
action of that department. It may be conceded 
that rigid selection of new emplovees in truth 
lessens the volume of subsequent work for the 
Medical Department and protects the organiza- 
tion against much of the mischief of the emo- 
tionally disturbed and the mentally aberrant. 
This policy, if applied, certainly would disappear 
in times of labor shortage. Wide is the belief that 
a social obligation requires the hiring of some 
known inferiors provided there be any prospect 
of adjustment or rehabilitation. All considered, 
there was no hearty indorsement of the concept 


Industrial Medicine and Surgery 











that the plant with the highest rejection rate 
was served by the best Medical Department. At 
any rate no yardstick of effectiveness was located 
in this measure. 

It was concluded that at this time there is de- 
cernible no simple yardstick for measuring the 
worth of an industrial Medical Department. If a 
measuring unit were found that was applicable 
to some one or few industries, this same unit not 
likely would prove suitable to all industry. Like- 
wise, the conclusion was reached that it is no 
simple matter to prove the dollar value of a Medi- 
cal Department to industrial management or to 
workers. 

Those who constituted the Fourth Lake Logan 
Conference were: 

A. S. ANDERSON, Personnel Director, General 
Office, The Champion Paper and Fibre Company. 

JOHN W. BAGWILL, Vice President, Cone Mills. 

JOHN M. BARNES, Manager, Industrial and 
Community Relations, The Champion Paper and 
Fibre Company. 

W. T. BEEBE, Vice President, Delta C and S 
Airlines. 

KARL R. BENDETSEN, Vice President, Opera- 
tions, The Champion Paper and Fibre Company. 

LESTER D. BIBLER, M.D., Member, Committee 
on Legislation and Public Policy, American Acad- 
emy of General Practice. 

JOHN B. BRITTON, M.D., The Champion Paper 
and Fibre Company. 

Bert W. Brooks, M.D., Medical Director, M 
& M Candies. 

JOHN W. BuRNAP, Executive Vice President, 
Fred Rudge and Associates. 

Dr. O. C. CARMICHAEL, Educational Consult- 
ant, Asheville, North Carolina. 

ERNEST L. CLARK, President, Corporate Advis- 
ors, New York. 

HoRACE CoTTON, President and Executive Di- 
rector, Professional Management, Southern 
Pines, North Carolina. 

W. HARVEY CRUICKSHANK, M.D., Vice Presi- 
dent and General Manager, Bell Telephone Com- 
pany of Canada. 

EMERSON Day, M.D., Professor of Preventive 
Medicine, Sloan Kettering Division, Cornell Uni- 
versity Medical College. 

STANLEY P. DELISSER, Vice President, Occupa- 
tional Health Services, Inc., New York. 

PETER J. DINATALE, M.D., Medical Director, 
Doehler-Jarvis Division, National Lead Company. 

ROBERT E. ECKARDT, M.D., Director of Medical 
Research, Esso Research and Engineering Com- 
pany. 

GEN. ROBERT L. EICHELBERGER, Chairman of 
the Board, Health Research Foundation, Ashe- 
ville, North Carolina. 

KENNETH C. FOosTER, Second Vice President, 
The Prudential Insurance Company of America. 
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C. C. FRACKER, Manager, Industrial and Com- 
munity Relations, Ohio Division, The Champion 
Paper and Fibre Company. 

A. D. Ross FRASER, President, Rome Cable 
Corporation. 

LAWRENCE J. FUTCHIK, Staff Personnel and 
Administrative Officer, Food Manufacturers, Inc. 

MAcRoy GASQUE, M.D., Medical Director, Olin 
Mathieson Chemical Corporation. 

JOHN L. GIBBONS, Executive Vice President, 
Chemical Corn Exchange Bank. 

DAVID H. GOLDSTEIN, M.D., Medical Director, 
The New York Times. 

MAJ. GEN. SILAS B. HAys, The Surgeon Gen- 
eral, Department of the Army. 

E. A. IRVIN, M.D., Medical Director, Ford Mo- 
tor Company. 

Com. G. A. L. JOHNSON, Medical Service Corps, 
U.S.N., Industrial Hygiene Officer, Bureau of 
Medicine and Surgery. 

ADOLPH G. KAMMER, M.D., Head, Department 
of Occupational Health, University of Pitts- 
burgh. 

ARTHUR KELLY, Executive Vice President, The 
B. F. Goodrich Company. 

NORVIN C. KIEFER, M.D., Chief Medical Direc- 
tor, The Equitable Life Assurance Society. 

E. M. KLINE, M.D., Medical Consultant, Lamp 
Division, General Electric Company. 

CHARLES KLuss, Partner, Edwin Shields Hew- 
itt and Associates. 

WARREN LACKE, General Manager, Industrial 
Relations, Continental Can Company. 

D. JOHN LAUER, M.])., Medical Director, Jones 
and Laughlin Steel Corporation. 

Dr. HARRY LEVINSON, The Menninger Founda- 
tion. 

J. F. MCCAHAN, Medical Director, Hawthorne 
Plant, Western Electric Company, Chicago. 

CAREY P. McCorp, M.D., Editor, Industrial 
Medicine and Surgery. 

JAMES H. McDONOUGH, M.D., Medical Direc- 
tor, Rome Cable Corporation. 

Dr. Ross A. MCFARLAND, Associate Professor 
of Industrial Medicine, Harvard School of Public 
Health. 

JOHN F. MCNEELY, M.D., The Champion Paper 
and Fibre Company. 

HAROLD MAGNUSON, M.D., Chief, Occupational 
Health Program, Department of Health, Educa- 
tion and Welfare, Washington, D.C. 

O. Top MALLERY, M.D., Medical Director, Em- 
ployers’ Mutual of Wausau. 

A. D. MARSHALL, Vice President, General Dy- 
namics Corporation. 

HuGH A. MATTHEWS, M.D., Chairman, Rural 
Health Committee, North Carolina Medical So- 
ciety. 

SEWARD E. MILLER, M.D., Director, Institute 
of Industrial Health, University of Michigan. 
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EDWARD L. MITCHELL, Vice President, Provi- 
dent Life and Accident Insurance Company. 

ADM. BEN MOREELL, Chairman of the Board, 
Jones and Laughlin Steel Corporation. 

CLEON A. NAFE, M.D., Trustee, American Med- 
ical Association. 

WALTER H. POWELL, Vice President, Interna- 
tional Resistance Company. 

ROBERT J. PUTNAM, President, Occupational 
Health Services, Inc., Asheville, North Carolina. 

ROBERT REHM, M.D., Director, Occupational 
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Vision Testing Pays Off 


ORE than one-third of our industrial workforce is operating below optimum potential 
M visual efficiency, said Lowell F. Johnson, of the American Home Products Cor- 
poration, at a recent Sight Saving Conference. Yet, with the professional application of 
modern know-how, the number of workers visually unqualified for their jobs could be 
reduced by more than 75%, he asserted. A study made at General Electric in Cleveland 
showed that vision testing paid off in higher productivity, improved safety, and less 


absenteeism, Mr. Johnson said. General 


Electric 


workers who met visual standards 


earned betwen $60 and $124 more a month than those who did not. Quoting the record 
of the Pennsylvania steel industry as an example of what management can accomplish 
by a concerted effort to prevent accidents, Mr. Johnson pointed out that this industry 
now has “a lower accident rate than do the state’s five-and-ten-cent stores.” 





— Personnel, May-June, 19538. 
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S WE EXTEND our frontiers toward the stars, 

Occupational Medicine is compelled to widen 
it horizons accordingly. Space conquest, nuclear 
energy and radiation, only to mention a few, con- 
stitute a current and not a nebulous future oc- 
cupational hazard. No longer are these exposures 
confined to some out-of-the-way, hidden atomic 
installation or nuclear reactor. The possibility 
of these “modern” exposures exists in thousands 
of industrial and nonindustrial operations. There 
are over 150 reactors in operation in the United 
States; there are over 1,000 industrial firms 
licensed to use radioisotopes; there are over 2,000 
licensed nonindustrial users of isotopes. Activity 
in this area was reflected in the program at our 
annual meeting in Atlantic City. Our Committee 
on Radiation, which is only one year old, was 
prominently represented on the program. Our 
Sappington Memorial Lecturer dealt effectively 
with the matter of radiation. One needs only to 
visit, for instance, the Rocketdyne testing facili- 
ties of North American Aviation to see the pow- 
erful missile engines being test fired — or the 
sodium graphite atomic reactor supplying power 
for Southern California Edison, to realize that 
all of this will continue to be a part of tomorrow’s 
world as was Henry Ford’s first production 
model. 

Perhaps the only limiting factors to this ter- 
rific tempo of progress will be man’s ability to 
survive these newly created environments. This 
makes our specialty of Occupational Medicine 
one of the most promising and challenging 
branches of medical science. There are signs of 
a growing interest and enthusiasm on the part 
of young medical men for more extensive and 
formal education and practical training in indus- 
try, in order to satisfy the need for the type of 
specialized knowledge required to meet the ur- 
gent demands of the so-called Atomic Age. 

We in IMA and allied organizations are proud 
of our organized activities in stimulating thought 
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and progress toward bringing the status of Oc- 
cupaticnal Medicine to a level with other medical 
and surgical specialties. It must be stated to the 
everlasting credit of our leaders over the years, 
who gave generously of their thoughts, time and 
effort to bring about the certification of Occupa- 
tional Medicine as a specialty. Through this 
medium, it is certain that a much larger number 
of capable young physicians will be attracted to 
Industrial Medicine as a career. Without this 
certification, it is questionable whether we could 
have achieved our most basic objectives. In the 
final analysis, certification as such becomes defi- 
nitely and positively identified with problems of 
education. It is difficult to have the one without 
the other. Consequently, in one broad sweep, we 
are within reach of goals we long sought to 
attain, namely the inclusion of industrial medical 
courses at the undergraduate as well as the post- 
graduate level. As a direct result of these en- 
deavors, we now detect signs of a growing er- 
thusiasm for Occupational Medicine in our col- 
leges, through the many refresher courses, and 
also a substantial improvement in the favorable 
publicity accorded our branch of medicine. 


T IS WELL to look back occasionally to see where 

we were only a few short years ago. It is appro- 
priate that we pause and salute our predecessors 
for their hard work and determination in over- 
coming the countless problems confronting them. 
When the history of certification is finally writ- 
ten, it will reveal the fact that of the many 
organized activities engaged in by the Industrial 
Medical Association, none engendered more op- 
position and partisan zeal than our efforts to 
make Industrial Medicine a recognized specialty. 


ee See eee 
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Science Miniature 


Stool Specimen Collection 
for Laboratory Examination 


for Infestations 


HARRY J. JOHNSON, M.D., Medical Director 
GERALD K. EBBESEN, Laboratory Director 
Life Extension Examiners, New York City 


A STUDY of the results of the examination of 800 
stool specimens submitted by employees who 
have worked in foreign countries for oil and con- 
struction companies showed 10.8% were infected 
with amoeba (endamoeba histolytica). An additional 
6.3% were infected with other pathogenic intestinal 
parasites. Actually 17.1% of this group were sick 
and did not know it. None of these employees had 
symptoms of acute disease. 

There is a popular misconception that people who 
harbor intestinal parasites without obvious symp- 
toms are immune to their effect. This is just as 
erroneous as to say that syphilis in the tertiary stage 
is harmless because it is symptomless, or that tuber- 
culosis without symptoms is harmless and can be 


Instructions To PATIENT 


“MAPORTANT: =2 STOOL SPECIMENS ARE REQUIRED - COLLECTED FOUR DAYS APART. 


disregarded. There is no such thing as harmless in- 
festation or infection with known pathogenic organ- 
isms. 

One of the most neglected fields of diagnostic and 
preventive medicine has to do with intestinal para- 
sites. One of the reasons undoubtedly is the un- 
esthetic method of collecting and examining speci- 
mens of stool. 

We have developed a new technique for collect- 
ing and preserving stool specimens. Patients have 
reported their complete satisfaction and laboratory 
technicians have been most grateful. 

This new technique has the following advantages 
over other stool collection methods: 

1. It eliminates many of the unesthetic features 
present in other methods: (a) eliminates the hazard 
of soiling oneself; (b) contains simple, illustrated 
directions, thus eliminating the need for discussing 
embarrassing details with patients; (c) enables the 
patient to collect the specimen in the privacy of 
his home; (d) eliminates cleaning the collection 
vessel used at home; (e) may be mailed from home. 

2. Increased accuracy over “warm” stool examina- 
tion technique: (a) There is almost unanimity of 
opinion among parasitologists (95%) that the 
morphology of the cyst offers the only reliable 
criteria for differentiation of the various species 
of ameba. Inasmuch as mature cysts are found in 
the solid stool and rarely in the post cathartic 
stool, we must conclude that the preserved, normally 
passed stool is preferable for the 
detection of ameba. (b) The post 
cathartic stool is a diluted stool. 
Light amebic infestations may be 
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missed. A preserved solid stool 

cA lends itself to concentration tech- 
10° view niques which increase the incidence 
of positive results. (c) Most au- 
thorities agree that cysts are elim- 
inated in cycles, so that a_ stool 
examined on one day may be nega- 
tive, yet another stool examined 
several days later may be positive. 
Our technique provides for the col- 
lection of two specimens four days 
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apart to straddle the cyst elimina- 
tion cycle, so that at least one 
specimen will contain cysts if they 
are present. (d) A post cathartic 
specimen must be examined at 
once, because one of the important 
criteria for species differentiation 
is the degree of motility. If the 
specimen cools, the ameba round 
up and die. In contrast, a solid 
stool may be examined with all 
the time it takes to do the job 
properly. Many authorities feel 
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that the “warm” stool technique 
may lead to mistaken diagnosis for 
STEP 4 _ E. Histolytica which possess many 
of the morphological characteris- 
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making the identification of species 
on the basis of cyst morphology. 
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3. Absence of odor and protection from infection 
when examining formalinized specimens: One of the 
difficulties in establishing accurate diagnoses from 
stool examinations is the technicians’ dislike for the 
work. The objectionable odor, the danger of self- 
infection, and the disinclination to handle feces are 
some of the main reasons for his lack of interest. 
Our stool collection device eliminates these objec- 
tions. The specimens are completely deodorized and 
sterilized. 

It seems a needless sacrifice of health and produc- 
tivity to allow employees with intestinal parasitic 
infestations to go along undiagnosed especially since 
modern therapy is so effective. Every employee who 
has traveled in a foreign country should have a rou- 
tine stool examination. 


OH] Certifies 


WO CALIFORNIA companies recently received the 

Occupational Health Institute’s Certificate of 
Health Maintenance. Both Certificates were pre- 
sented by CLARENCE L. LLOYD, M.D., Medical Director, 
North American Aviation, Inc., acting in his capac- 
ity as Counselor, District 28, Industrial Medical 
Association. 





HI Certificate is awarded to Fontana Plant of Kaiser Steel Corporation. 
eft to right, Hallett A. Lewis, M.D., Mrs. Mae Sheehan, R.N., Clarence 
L. Lloyd, M.D., Gerry E. Balsley, and Barney Dagan. 








The Certificate for the Fontana Plant of Kaiser 
Steel Corporation was accepted by GERRY E. BALSLEY, 
Manager of Industrial Relations. In accepting the 
honor, BALSLEY said that credit was due Kaiser’s 
entire working force, particularly to the medical 
staff headed by HALLETT A. LEWIS, M.D., Medical Di- 
rector. Also present at the ceremonies were MRS. 
MAE SHEEHAN, R.N., Supervisor of Nurses and BAR- 
NEY DAGAN, Works Manager. 

The other certificate, awarded the Southern Cali- 
fornia Office of the State Farm Insurance Compa- 
nies, was accepted by Resident Vice President, 
CHARLES Q. COX. Present at the ceremonies were MILO 
TEDSTROM, M.D., Associate Medical Director; MARY 
ADAMS, R.N., company nurse; and W. R. DUNBAR, 
Personnel Manager. In making the presentation, 
DR. LLOYD said, “The Health Service of State Farm 
Insurance Company is an excellent example of an 
enlightened management skillfully providing pre- 
ventive medical service for employees. In examin- 
ing this service for certification, we found that the 
staff and facilities far exceeded the standards. 
But what impressed us most was the way in which 
employees have made use of these facilities. This 
is in sharp contrast to the old-fashioned concept of 
the industrial Medical Department as a sort of first 
aid station, rarely seen by any but the horizontal 
or bleeding employee.” 


Letters 


Active Immunization Against Tetanus 

0 THE EDITOR: The administration of tetanus anti- 

toxin to persons sensitive to horse serum is un- 
questionably hazardous. Reactions appear frequent- 
ly enough to warrant active immunization with 
tetanus toxoid. While this would be desirable for all 
personnel, it should be administered routinely to 
persons most subject to trauma, such as manual 
laborers, mechanics, outside technicians, etc. A great 
percentage of cases of tetanus infections occur in 
patients in whom the wound is of such minor conse- 
quence that passive immunization with tetanus anti- 
toxin is not considered necessary or so minor that 
medical attention is not even sought. 

The immunization procedure employed by the 
U. S. Armed Forces provides almost perfect protec- 
tion against tetanus, but the duration of immunity 
is still undetermined. Stafford (Surgery, Gynecology 
and Obstetrics, 100:552, May, 1955) has shown that 
most individuals who have been actively immunized 
retain a measurable level of tetanus antitoxin in 
their sera for as long as 11 years and advises booster 
injections at five. or even 10-year intervals. Other 
authors, among them Looney, et al (New England 
Journal of Medicine, 254:6, January 5, 1956) sug- 
gest that booster doses be administered every four 
years. 

Most male employees apply for work shortly after 
completion of their military service and booster 
doses of tetanus toxoid during the course of their 
pre-employment physical examinations would afford 


protection for at least four more years. Previously 
nonimmunized personnel would require a full course 
of three doses of 0.5 ml tetanus toxoid; the second 


OHI Certificate is awarded to Southern California Office of the State 
Farm insurance Companies. Left to right, Clarence L. Lloyd, M.D., W. R. 
Dunbar, Mary Adams, R.N., Milo Tedstrom, M.D. and Charles Q. Cox. 
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dose about 4-8 weeks after the first; and the last 
dose, one year later. Booster doses of 0.5 ml of tox- 
oid, given every four or five years and at the time of 
injury, would provide satisfactory antibody levels 
at all times. 

Since reactions to the toxoid are rare, a program 
such as outlined above would obviate the need for 
the hazardous use of tetanus antitoxin in industrial 
injuries and provide more adequate protection. 

— ALEXANDER V. RUBINO, M.D. 


Books 
So Many of Them 


1 CHRONICALLY ILL: JOSEPH FOX, Ph.D. Philo- 
sophical Library, Inc., New York 16, 1957, pp. 
229, $3.95. 

Dr. Henry Kessler, who wrote the foreword to 
this book, states: 

“One of the central facts of modern life is the 
emergence of the world from centuries of marginal 
economic existence to a condition where every na- 
tion now enjoys improved standards of living. 
Modern production methods and scientific advances 
have modified the stark Malthusian theory of cat- 
astrophic want and have raised standards of liv- 
ing even in underdeveloped countries in the face 
of increasing population. 

“While economic poverty is being banished, mil- 
lions still hunger for relief from long-term illness 
and the need for independence and personal dignity. 
These are the forgotten needs of the great corps 
of humanity suffering from chronic disease. They 
form a lost continent of people living lives of quiet 
desperation. 

“Scientific advances resulting in increased lon- 
gevity have changed the chief medical concern from 
that of acute disease to long-term illness. 

“The needs of those suffering from chronic dis- 
ease are not attracting the attention of national 
and international public and private agencies. Why 
should they be interested in this problem in the 
first place, because of its size? God must have loved 
the chronic sick and disabled because there are so 
many of them. 

“Secondly, economic considerations have focused 
public and private attention on this problem. No 
nation can afford the luxury of wasted manpower.” 

This book explores this form of natural wastage. 


Handicapped — But Useful 

a MILLION AND ONE — Neurological Disability 
as a National Problem: Arden House Confer- 

ence, Sponsored by The National Health Council. 

Paul B. Hoeber, Inc., Medical Book Department of 

Harper & Brothers, 49 East 33rd Street, New York 

16, 1957, pp. 102, $3.50. 

Neurological disabilities are those disorders which 
are associated demonstrably with dysfunction, dis- 
ease, or injury of the nervous system, the brain, the 
spinal cord, and their peripheral neuromuscular con- 
nections. 

There are more than 300 clinical entities that may 
be called neurological disabilities under this defini- 
tion. The definition itself originated in the National 
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Committee for Research on Neurological Disorders. 
It was adopted by the conferees, more than 50 in 
number, who met at Arden House, Harriman, New 
York, in December, 1955, to consider neurological 
disabilities as a national problem. 

Among the hundreds of neurological disabilities 
are cerebral palsy, poliomyelitis, muscular dystro- 


phy, multiple sclerosis, epilepsy, “stroke” (intra- 
cranial lesions of vascular origin), nervous tissue 
tumors, mental deficiency or retardation, blindness, 
deafness, and speech defects. 

While the exact number of persons in the United 
States affected with neurological disabilities is not 
known, the estimates exceed 10 million. 

The importance of guidance, training that includes 
work experience, placement, and follow-up services 
has been pointed out; they are part of a total plan 
for persons needing vocational rehabilitation. Un- 
fortunately, these services are often uncoordinated. 

Employment opportunities for those with neuro- 
logical disabilities depend in large measure on the 
attitudes of employers. Some have liberal policies, 
others do not. Everything possible should be done 
to acquaint employers with available facts about 
the more than satisfactory work records of handi- 
capped people, and to increase employer interest in 
and understanding of this problem. 

In the work of the industrial physician this book 
relates to job placement, counseling, health educa- 
tion, rehabilitation. In these respects it is no manual 
of detailed procedure. Rather it is a letter of recom- 
mendation for the acceptance of some millions of 
handicapped but useful persons into the total work 
force of the land. 


Ophthalmological Background 

ISEASES AND SURGERY OF THE LENS: GEORGE M. 
D HAIK, M.D., editor. C. V. Mosby Company, St. 
Louis, 1957. 

While this is a highly specialized subject, it 
is of general background interest to the industrial 
medical man. 

Each of the distinguished ophthalmologists who 
discuss this all-important subject are authorities 
in their respective fields. Of greatest interest to 
the industrial man are the comments made by 
Dr. Thorpe on Traumatic, Radiational, Electric, 
and Toxic Cataracts. The reviewers feel that the 
industrial medical man would have liked to have 
it made known that a radiational (infra red) 
cataract can only be produced by (1) very high 
temperatures (2) over very long periods of time 
(3) at very close radius each day from the heat 
source. 

The statements made in this text are a bit brief 
to cover the information needed to evaluate the in- 
creasing number of often irrational ‘claims that heat 
(infra red) was the source of lens (cataract) 
changes, usually senile in type. There is no evidence 
on record in this country that humans exposed in 
industry to ultra violet radiation have ever suffered 
any intraocular pathology. 

The detailed and brilliant discussion of cataract 
surgery per se, the complications and the secondary 
problems are of no particular interest to the indus- 
trial medical man. —HEpwIc S. KUHN, M.D. 
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Industrial Medicine and S 


ONTH by month, since 1932, Industrial Medi- 

cine and Surgery has been issued from its 
Chicago headquarters. In the early years this 
journal was Industrial Medicine. At the request 
of surgical groups, notably the American Asso- 
ciation of Railway Surgeons, “Surgery” was 
added to the title September, 1949. Under any 
title the objectives of this journal have been 
clearcut and singular: to further the advance- 
ment of occupational health throughout the 
world. In particular, the objective has been to 
serve the needs of the numerous professional 
organizations that designated this journal as 
their official publication. This journal has sought 
to be and has become the voice of occupational 
health. 

Beginning July 1 of this year, the headquar- 
ters of Industrial Medicine and Surgery will be 
in Miami, Florida. The reasons for this shift in 
locale are many and valid. Communication and 
travel in this country have become such that any 
one city is adjacent to every other city in the 
country. It becomes possible to journey from 
Miami to Chicago, to participate in conferences 
and to return to Miami, all in a single day. Just 
as there is a trend to suburban residential life 
because of obvious superior advantages, so in- 
dustry in many of its newer plants seeks the 
smaller cities or the remote fringes of the larger 
ones. Shopping centers have made it possible to 
keep away from “downtown” with all its conges- 
tion and inconveniences. A fair number of period- 
icals of a type akin to Industrial Medicine and 
Surgery have set the precedent of journalistic 
activities well apart from the moil, strife, din, 
inconveniences and perils of city congestion by 
removal to more appealing work environments. 
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urgery in Miami, Florida 


Miami itself is no mean city. Its tempo is that 
of Chicago. Yet, sun-drenched Miami incompar- 
ably offers more toward intellectual achievement 
than does murk-drenched Chicago. 

Wherever Industrial Medicine and Surgery 
may be located, its objectives will be the same. 
It will remain steadfast in its purpose to dis- 
seminate, on the printed page, all that is con- 
structive in occupational health. 


Fire Ant Disease 


‘O THE EVERGROWING list of occupational dis- 

eases may be added “fire ant dermatitis” or 
“fire ant disease” since systemic involvement is 
a prospect. The term “fire ant” although found 
in entomological texts chiefly is a layman’s term. 
Thus there is known the Mexican fire ant, the 
California fire ant, the Tropical fire ant, while 
the unabridged dictionaries describe the fire ant 
as native to this country known as far back as 
records exist. Some of the so-called fire ants 
stings as wasps, others bite. It appears that 
some ants have lost an erstwhile stinging func- 
tion while retaining the capacity to secrete a 
highly irritating substance usually containing 
formic acid. Some more predatory ants on bit- 
ing double up their abdominal areas onto the 
bite and implant the venom from their anal 
region. Yet some varieties of ants retain a true 
stinging capacity. 

Currently there are fabulous stories of pug- 
nacious ants being new arrivals in Southern 
States as migrants from Mexico across the Rio 
Grande, from the Argentine as stowaways on 
ship cargoes, with specific mention of entry by 
way of Mobile in 1928, and by others said to 
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have arrived in 1920. Slowly the invasion has 
spread over 10 southern states with some 2,000,- 
000 acres of land having been taken over by the 
pest. 

Disturbing reports are to the effect that agri- 
cultural workers are refusing to work in affected 
fields, that crops are being destroyed, that native 
wild life is being killed off, that damage to 
humans after stinging is rife, that some pesti- 
cides of those most effective are further damag- 
ing to wild life including stream life after rains, 
and further, that some threat to humans arises 
after food handling or consumption. The city 
of New Orleans is credited with as many as 1,000 
sting cases daily during the warmer months. 

The truth is that the South has become “ant 
fearful.” All ants are more dreaded and many 
offending ants locally are called “fire ants” as 
a recent innovation. The newer offender properly 
is termed the “imported fire ant,’ Solenopsis 
saevissima richteri. This intruder may in truth 
have arrived via ship in Mobile in the 1920’s. 
This invader has established a successful life in 
southern states and is widely spreading and de- 
structively so. 

This ant is credited with being a true stinger 
and may quickly sting successively four or five 
times. Some publications emphasize “bites.” It 
is possible that both attacks are made by this 
pugnacious creature. The immediate stings are 
painful, frequently followed by necrosis presum- 
ably from formic acid or formic acidlike chemi- 
cals and secondary infection is a prospect. Not 
necessarily is the condition local. Systemic mani- 
festations may appear in widespread urticaria, 
cyanosis and respiratory embarrassment. 

In the terminology of occupational health one 
or a few stings clearly constitute an accidental 
injury as apart from an occupational disease 
among workers. When the offense and damage 
is recurrent daily and particularly when sys- 
temic involvement arises, the situation takes on 
the qualities of an occupational disease and that 
term is acceptable when workers at work are 
the victims. Precisely speaking, even the more 


severe clinical cases are but the cumulative 
effects of numerous and repeated accidental in- 
juries. 

This spreading invasion of the imported fire 
ant is subject to control by such agents as diel- 
drin, heptachlor, chlordane, themselves not al- 
ways harmless and thus conducive to added 
public and conservation difficulties. The cost of 
control as a private enterprise often is beyond 
prospective economic returns. At the present 
time this invader holds the upper hand in many 
localities. Wider spread over the land can be 
anticipated. 

This imported fire ant not only has invaded 
the acres of the south; it has invaded the lore 
and requirements of occupational health. 


27? Fiftieth ??7 


HE Fiftieth Anniversary of the First Work- 

men Compensation Law is a phrase widely 
disseminated, creating the belief that 1958 marks 
a significant anniversary in compensation law in 
the United States. Factually the 50th anniversary 
year is 1960. 

In 1902, the State of Maryland first en- 
acted a Workmen Compensation Law. Three 
years later that law was voided having been 
declared unconstitutional. In 1909, the State 
of Montana provided such a law which like- 
wise was declared unconstitutional. New York 
State in 1910 created the first compensation law 
that stood. 

What did occur in the field of labor legislation 
in 1908 was the passage of the Federal Employers 
Liability Act. This was not a compensation 
measure. While 1958 is the ‘50th anniversary 
year of that act, that fact is without profound 
significance, since prior to 1908 some 10 states 
already had provided Employer Liability Acts. 

When 1960 arrives, bringing with it an im- 
portant 50th anniversary of a major milestone 
in labor legislation, this Journal will provide 
within its coverage of the period, appropriate 
appraisal of this event. 
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